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^eja*l f)^r<*M 3P (Glycogen synthase kinase 30, GSK-3£)£| 

^ °HJ*fl* XWfe ^ «J=flJ- GSK-3^^ ^^1*H -HjL^ 

■Br S^JLJM fc^, Hj^, ^Bfln^ji GSK-30^ ^-§-^1 ^«(| o> 7 ]s]^ ^ 



wl^l^^q. 4 ^ ^ ^ W€ ^ £E^r flfl Ci-Ce H^l^^q. 
*H§ Ci-Cg 



f? 1 
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S HL^r C 3 -C 8 A} 0 lf^oj ); t£- 

Hl^l^Tiq- 4 ?£| ^ fl0 fl *| M m ^ m ^ £ ^ 

ifl ^7} % S^r 4hfcS *>M- ol-S- ^ ^ ^ Ci _ Cg o^ c]jL> 




(30004607 



#3 ^a}: 2004/1/9 



JS. SE£r o>p]^ S C 3 -C 8 ^H#S.^o 3 )o]^H-, 

% 5Efe «o V ^ oL^» + ^ 
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Mafl fl-SA-fc ^q-o>^ 3jP ^ W#> o]^ ^ o)^ -^s^^-o.^ 3 

-o.^ >fe S ^#{C0MP0UNDS INHIBITING GLYCOGEN SYNTHASE KINASE 3BETA ACTIVITY, METHOD 
FOR THE PREPARATION THEREOF AND PHARMACEUTICAL COMPOSITION CONTAINING SAME} 

<i> ^ ^ ^ ^-g^ f | W 3 £ (Glycogen synthase kinase 30 , GSK-30 )^ 

^ *H ^ ^ ^ 3 

(Glycogen synthase kinase 3, GSK-3)^ ^/H^liL* (serine/threonine 
protein kinase)^ , s-frfl.^ #s^s^ ^ ofl . sq.^^ ^j-^ (Glycogen 

synthase, GS)» j^t*. GSK -3£- GS o^H C AMP-«H^ A 

i (cAMP-response element binding protein) t! CREB, Si*} (translation 

factor)*] eIF2B, neU Aflatf ^4)4 (cytosolic protein)-?! ARP-a] j= eflo lB SWo>;«| 
(ATP-citrate lyase) ^ ^^Ml-2 (inhibitor-2) -f- <£<£3H?14uI ^.^^ ^ 

4 (Eldar-Finkelman, H., 7re/7cfe inllol. Med. 8:126-132, 2002). =E-fr#£) GSK-3^ ( 
*M * 7M „ a 0] . #nfl ^ (cauiytic doma . n) 
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3 98% **** ^rf. tj-- ^ufc^fl (protein kinase) ^ *Bj 

GSK-3^ AflS HHH Sirf 7 > *|JMH (insulin), ^ jrasL 

(epidermal growth factor, EGF), ^ Jth,*. (fibroblast growth factor, FGF), Wnt e) 

Oigands) <^S|) A1J17]- #^ol ^^s]^ i^E^tr. 

GSK-3«1 7l^fr GSK-3J3 <q ^ 9*l*f| ^M^> (GSK-3 a ^ 21^^ oMl^) 

^1 ^l^o] PKB (protein kinase B, Akt) ^*fl ^I^sl-slol GSK-3£- 13 

7^3 * + 71^ xflofl ^ o]^ € ^ ^ ^ SS^* Jit}. « o]^^ 

ol<4 ^o] 7]^o] fl^lS sr^o^ (p r i min g)5)^ o>p]^a}-o] Bfl ^c. S l-X-X-X-S2 
jg. u}-^ ^ o^^cil (°*7H, S ^ Afl^, X ^ 207fl o>nli^^ o|B]^rf >)> S1 

w^y) S2 3*1^ ^m^i ^ <h o> o]^. ^ ^ 

*Rr 71 ^S.^ GS, CREB, eIF2B, HSF-1 (heat shock factor 1), C/EBPa (CCAAT/enhancer 
binding protein alpha) -g-o] ^ji, o] ^ 7]^ SeM^Mfe ^i^o}^^ CK _ 2 
(casein kinase 2), PKA (protein kinase A), p90RSK, MAP ^l^H, DYRK1A ^-0] ojcj. o]<sj. 
■fe c-Jun, c-myc, c-myb, jp-7 r 3|\l (catenin) S.eM^ 0 ] s)_a_s r *l ^ 71^^^. 

W, GSK-3££] 9«i*J| a^o] oia>s|.s)^ GSK-303 *^©1 qz\)s\x]*±, 2 16»i*fl 
*H 91*):^ 3 jLi^ol ^l-tbrf. e]^a]^ <y^Al7)^ iiH ^-^^ 3.43 7] 

(calcium-dependent protein kinase) 1 ?] PYK2-SJ)- cAMP-$^s|- ^i-t^^I 
(cAMP-activated protein kinase) ZMl^l 5^ (H. Eldar-Finkelman, Trends in Mol . 

Med. 8:126-132, 2002; J. R. Woodgett, 5c/. ^/ffi 1 100:RE12, 2001). 
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=L%-<& GSK-3^1 tfl-^ ^i-t§^ ofl«j- *2 ^sfif #€*H %^>7fl ^£|<H 

£4. ^2^ ^-oofl o] # ^ (insulin resistance)^ ^iL &*\}^ 

e^r, *1*<M1JE o]^ 0 , ^^o. S *j--g-*M ^rferf^ ^o]^. ^-^> 

fe^H ^-f ^J-^jg. igo] ^ol^ ti ol^tF GSK-301 ^s]*! 

flfe 58 -f C/EBPa7> GSK-3<Hl 3*H Sl-M-SU, °1S <*1*H C/EBPa7> X| 

y <Mi (adipocyte)S. -g-^-Sl^-cJ] ^.fl.^ o}e| #o] d>s. 7 | revolt}.. -gafls. ti ]n> 

fe^l 3<£] ^j-S^HH-^ G sk-3^ Jl^^o] cfl^ofl Hl^fl 2 tifl 7>^= ^Tfl ^Sj^JL (H. 
Eldar-Finkelman, Diabetes 48:1662-1666, 1999), *fl2^ ^i^*}^ GSK-3^ ^ 

a>^i ^ (s E Nikoulina et al s ^ /a ^ es 49:263-171, 

2000). nH*H, GSK-3 JuM q*0«R? *4« ^l^lSA^ ol-g. 7 >^ol # 

«. GSK-3£r IRS-1^ ^51 ^sW^lrfji ^.jxs) £4 ( H Eldar-Finkelman et al., 
/Voc. y\fer/. ^cac/. 5c/. «S4 94: 9660-9664, 1997). ^, ^l#^o] «HJ-*H (IRTKH ^ 

W« IRTK^ Els^I ?|uf6^ 2*4 o] ^7>£)^ jrs-!^ oi^a]^ PI3 ^|i+o>^|» 

tf^JM^al. olo^ pdki, PDK27> ^^-sH Akt* *1-&*HI -§-*fl *4*M« 

GSK-3P» ^SM^tf-. ZL^cfl, IRS-l^ X^o] olAj-^sqTg IRS _ 1o ] ^ 
# Sl^Hr 71^-i- ^H^Tfl ^Cf. ttj-^, GSK-301 GS^ ^^fl^ ^n> 6> 

Mer IRS-1^ 7l^£ ^jqt^r 3-g-S r £ GSK-3^ ejaflsq^ ^#^0)] 
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^*fl (neurofibrillary tangle)-^ ^8. tau n]^]^^- 

(microtubule)^ <3^£H flfei*. ^nfl$^ tau 3 o_ GSK _ 3M ^ ^ 

A\i 3*17} ^l^^^ji o s v^ ojq. (Mandelklw E M etal f FEBSLett 314:315 _3 21> 
1992; Hanger D. P. et al . , Neurosci. Lett. 147:58-62, 1992). tau^ GSK-3£» ^ 

^*Hb 4^ ^ (microbubule bundle)^- $o] ^r, tau 

9X^ *M4. ^H^cq GSK _ 3p ^ ^71) ^sjojji (Yamaguchi H. 

et al., Acta. Neuropathol . 92:232-241, 1996), GSK-3^- t^JE^. 2 ^ 

(transgenic mice)^ tau7]- ^^e^ (neuronal tg 

tfl» ^l^^l (Lucas J. J. et al . , EMBO J. 20:27-39, 2001). 

tt*. 3^*0 ^Sfl (amyloid precursor protein, APPHH n> # 

°>^^°1^ «j= (amyloid beta peptide, Abeta)7> GSK-3# IHsj-Al^t^ & 
-27} &t} (Takashima A. et al . , Neurosci. Lett. 198:83-86, 1995). o] 7 ]^o.^. 
Abeta7]- *§^H *H* HSL^JL ^ ^ a=fc, ^pflcfl ^ € » 

e^tf* (presenilin)o) GSK-3*} ««« ^SL <& 7H GSK _ 3 «^ tau ^ * A beta^ ^ 

$1*H ^"W S^^^S.^ ZL <3^ 7 } &t}. 

S^h GSK-3^ ^lIA^ollJE #oR>t}ji Jia^g a> ^, 3f |^| lf 

(pheochromocytoma, PC12) GSK-3# a^^l^ ^ i7> ^]s| J1> ^ ^ 

(cerebellar granule neuronHH GSK-3°1 ^ 57 > ^ ^o] o}-^ «). 2 

GSK-3^ W oj^ (survival factor) ci PI3 ^ Q}m oi^ ^ 
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^ Sfl** (Crowder R. J. & Freeman R. S. , /. Biol. Chem. 
275:34266-34271, 2000). ^a^s-M, GSK-3<>1 ^ ^jrs} 5^0. 

no> ojiq^s GSK-3-$r ^« (bipolar disorder)*?! ^-il^si o^cjj , 

^HH A f-§-5]^ Bl# (lithium)^ ^^o}aV ( va ip ro i c ac id)^ # rf s.3f- GSK-3^1 SHS-i: 

<WRr flfe (Elahi S. et al . , /. /*/«;*. ZVs. 176:217-226, 

1997) . 

GSK-3^1 %^Sr q^Hfc o]^.^ ^ ^ , * H> o^Aj 

£<>1 GSK-3^ ^Jc«- <qsfl o> 7 ]£]^ of 13- ^ * lJL ^. ^ ojo £S 0 ]» o] 

-g-tb ^*H*ll 7flfo] ul $X$r -S3Mi=r. 

=12> oh JjL #^^>#^ GSK-3 .^m) 7fl^>7l iflsfl efl £) ^4, ^1=^1 

BflSol p] cf^. 7^4^ (hydroxybenzo imidazole carboxylic amide)* if-*Rr SHh# 

*°1 GSK-3^ ^-§- Jiu2|-^^ ols.oj ti ]nV -oj ^ ^ 

<13> M. ^xgcq ^aj-g. ^i^, *H g tiln>4 ^ol GSK-3 3*5= 4-§-^l <^ c> 7 ]^^ 

«*3 4* 3 ^m<HI A>-§-^ - o}^ ^Bjafl ^Jr^ 7)^M1 30^ t^tHr Al 

4. 
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^ H*}: 2004/1/9 



3H-. 2--tr ^-fW^, 45.t!: 3-8-*H ^l^xr <^«J- 

^ *lfi-g- S-tfM- *fl^Hr ^o]cf. 

=i6> #7] ^^<*\) tq-e^-, ^=731 ^jr^ f]^c}^} 3P( d l*> "GSK-3P" e}- 

C17> <S|--^A1 1> 



W1^€S)71M- 3] ^ ^dh $H £^ Ci-C 6 Sfe til^l«rS|>m 





530004607 ^3 2004/1/9 

3. iE^=r JUS) ^i, 3g- SEfe A];4i# SE^Hr 

si SESr ^^Ihs. c 3 -c 8 *H#s.^i<a); 2^ 

i28> (^HH, A>7l ^$7lfe 

=3o> wl*]*s)7iM 4 ^ $M ^ J£fe $3 Ci-C 6 «l; 

^ 4 ^3 ii, % s ^ *m 6\# ?E±r m ci-c 6 tttMa, 

c32> Aj-7] ^ofl ^ oj- ^^-7]^ 
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c33> = <£2J^a), oH ^ ; o^ 0 >n] t> = u)H^, -Ml^oH 

S 2^ c>nl SS ^-g.^ C3 _ Cg Afol € . S .o^oj ) ol^ l 4 > 
% iE^r *hh# if-^fe JL?lWr ^ ^cf. 

al^|^-E)7m- OH, NH 2 S^r N0 2 S. C1-C4 

^l^^^q-OH, <£^4*1, nh 2 , N o 2> pD^^o}^ f oflT^ ^0}^ 

*|«« «J-^c.^ C1-C4 
OH, NH 2 SEtt N0 2 S. C 3 -C 8 a>o]^^ ; 

:43> «l*l*^i-f OH, NH 2 , N0 2 ^7ls jus] ^6fl 1 vfl*] 37^ ^ ^ 

^ ^ ^*Kr c 3 -c 8 w^si^s. d-C 4 <M; 
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c44> 
c45> 



c47> 



«l*l*i|>m- OH, NH 2 , <>Hi^ £ - N02 ^ 

OH, NH 2 N0 2 JsL q%$3L 51^ ^ofl i ^ 37fl ^ ^ % Efe ^ 
» iWfe *]#^ C1-C4 <£2J HL^ o]- D )^ o}-;Q; £ - 

"W*^ 1 * CH, NH 2 . N0 2 , ^^s^oH^, ofl^S^M^ »^«ffl^^oH^ ( 
^^o]^oi # H - EU^Ma^WidS. Ci _ C4 o^jl ^a^^ 

Rl ^ R2 7 f zl«-o] «^ N €^ «]^^71M- OH, NH 2 3^ N0 2 iiL ^l^zi ul 
:48> ^ »>M« ti^ 1^ S)-^!-^ Rl £ R2 7 > ^ 6£ 

^9> h^s);^ OH, NH 2 , N0 2 , t£9, qiS^^oHt, ^ 0 ] 

n 14tS. Cl -c 4 

*0> Hl^l^Tluf OH, NH 2 , Pfl^Al, N0 2 , IMi^oHi:, #^I^Ht, 

<, Hi , E ^ *Uri*l*«l#«H ^s,^ ! ^ 27 ^ 7]JL Ci _ C4 ^ 

*i> a]^1^5)7li4 OH, NH 2 5E^r N0 2 S C 3 -C 8 ^M^S^a ; 

? 52> B]*]^r£MM- OH, NH 2 HL^r N0 2 JL 3^ 

<»> til^l^T^OH, NH 2 , N0 2 , i^i^oMt, I^^^Ht, ff^I^Mt, 

t^io^M- ^ E|A«^S^o W2cS . Cl -C 4 MS ^It^, 

Rl $ R27> ZL#ol N €^ 1H OH, NH 2 N0 2 5L *|«* 

=55> ^ ^ ^ # ^ u> ^}^ 3^ ^ ^ ##olcf 
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:64> 2-(2, 4-^ €3.3.-*| W)-7--6rl -iH-iffl so] p] 4#-4-^^a> 

[4-(2-«1 = JH -6J1 £ ^ ]_o>n] = 

:65> 



#^ <H*}: 2004/1/9 




OH 



H CI 



:66> 2-(2 , 4-^ #5L5L-s)l ^ )-7-«] = -IH -lH-feo] p] t^-4-y> a ^ a> [4-( 2 -6}pj ^-ofl ^ ). 

2)l^]-o>p]^ 

:67> 




:68> 



:69> 



2-(2 , 4-r] f££-^l ^ )-7-^l = s-a] -lH-tfQSo] p] tj- #-4-7]- # iffl |<>H J= 




»J0 




OH 



N 

H CI 



-CI 



:70> 



2-(2 , 4-t\ fSS-^ v£ )-7-«l -lH-feo] p] q-^-4-7>^^-^^ ( 4 _q e S .^| y c }u) 
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:71> 



c72> 



^73> 
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^ 2004/1/9 




N /= 



NO z 




OH 



N 

H CI 



-CI 



2-(2 , ^ )-7-*| JEl-Ij- X\ -m-^o] v] c^-4-7}- h ^ a> ofl -0]^ . 




OH 



;74> 2-(2,4-^- 



C75> 



^N0 2 




<76> 2 -(2 , 4-^ #sLS-s|l ^ )-7-*l = s-Al -m-fec] v) rf #-4-7]- S 4^a> (4-*l 2= -If. a] of) ^ ). 



<77> 



H 






OH 



N 

H CI 



^ // 



-CI 
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:79> 



H 





OCH3 



^"-OH 

^ — ^ ==N *— CI 




OH H CI 



«0> 



:81> 



.OH 




«2> 
S3> 



2-(2 , 4rt\ ^ )- 7 -&l j= -l H -feoj pj c)f-4-^4^ ^L|o fo) = 




:84> 



2-(2,4-^- 
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«5> 




«7> 




«9> 



H 



-N 



Am H 



c90> 



2-(2 , #3.3.-*H ^ )-7-"&l = ^-a] -lH-wfl^ol v] v}^-4-y,} s ^xj. [4.(2-^ fHI^oM 
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2-(2 , 4-^ ^ )-7-*l = s-Al -lH-wjl^o] n] tj. §-4-^54^ a> [4-(2-6fl ^^.^ o}v] 




2-(2 , 4-^ #5.5.-^ )£ )-7-§) JEL^-a] -lH-^lSo] Pl cf^-4-^>e 4^a> {4-[2-(l^f-<a-4H§3- 




2-(2 , 4-n] #5.^.-5)1 ^)-7-^l -B^M-iH-feoj u) ^-4-7}- = 4^ a> {4-[2-(l,3-t^^ 
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2-(2 , 4-^ tSS-i ^ )-7-^l S. ^-a] -lH-teol nl t^-4-?>s ^ a> {2-[4-(»Jf 




2-(2 , 4-^ f£M ^ )-7-«] S-^-a] -1H- fee] n] ^-4-?}^^ {2 _ [4-(l ^ 
-1 , 3-t\ *\ <?} #-2-^ }-o>nl = 
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109> 




ll0> 2-(2 , A-t\ fas-j|| ^ )_7_*i t= • 

(2-3^ S) rJ-2-^-o)| ^)-0>n] J= 



lll> 




OH 



L12> 



2-(2 , 4-^ tSS-^] v| )- 7 -*l - ^-Al -IH-ifeo] p] i«-4-7> = [3-(2-^-^ ^ 

-l-^)- = S.^]-0>TJ]c 
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L15> 




OH 

L16> 2-(2 , 4-^ #3.3.-J*| ^ )- 7 -*] j=lslx\ -lH-^lSol d] nf #-4-7> s 4^ a> (3~I-^-4-«y-n. 

U7> 




U8> 



[2-(2,4-^#^-^]^)-7-^^Al-iH-^solnl^-4-^-(4-«l^Al-5i|ff|l^^-i-^)_ 



119> 



OH 



O^^N 




120> 



[2-(2, 4-^ #5.5.-511 ^ )-7-*l ^s.A]-iH-^sol u) 4^- 4 _^_3) ^ e) ^-l-^-pfl Ef ^ 
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L21> 




OH 



L23> 



L24> 



125> 
L26> 



£ * 9X^, 6\W o]^ <*A) £ «*M 

* -8-7] GSK-3P*M «4* t^iflfe ^|^^t|.. 
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l27> 1] 



MaOH,H* 



#^ 2004/1/9 





Q V° K CWJCHj 



Ah h or 



VI 



vn 



UOHHaO 



THF, MeOH, HjO 





m.S\°}§°]5L, Rl « R 2 fe ^oflA^ 32)3. ^ g.^. 

: 1 *q 1 : 2S) B ]* £ *oJ * H2S04# ^ ^^^^ 



30> 



-S-7) mo]) 



80 i*q 180-C4H 7HH«x, ^ 7H 2 ^ m NaQCi ^ 
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W# IV* 1 99% "fli£* ^-§-<*H ^o] * ^oj|Ai NaHC0 3 ^-M* ^7>^>ji 
7 r1 3Hf*l^ 2- (2 , 4-c] 1-^.^-5)1 ^ )-7-ofl^-A]-iH-«]lSoT n] 4^-4-7]-=^-^^ nfl^ *>fl^B]]s 

«r^l^ 2-(2,4-^SM-^^)-7-*]=^Al-iH-^2:Olxj]rf^-4-^>e4^A}. VI)* £ 

W VI* *flfhSrOfl * H 2 S0 4 » %7}*}5L 7><t «;#Al^ 2-(2,4rt| 

^ ^e^H^ DMpo1 l ^-o] ^ s^^. Wi Cs2C03( KI# x : ! 

*fl*l 2 : 1^ Hl-i-s ^ZL 50 ifl*l 60°C<*\}*\ 1 ifl*] 24a1# ^o> <g- ^ s 

(Wang resin supported) 2-(2 , 4-^ #S.S-3|l^)-7-«lS.^- a] -lH-^lS o) v]t± ^-4-f}s^^x\. pQ 

^7] sf-^-i- VI* THF^l ^r<el ^, LiOH-H 2 0* MeOH-H 2 (H ^1^ *<*]* ^ 7 >o| -g. 

^-A]^ ^- 2-(2 , 4-^ #3.5.-4 ^ )-7-^l ^^-A) -iH-yjl^o] n] r^-4-7} s ^Aj a]- 

DC)* 

Aj-7] 3^1- DC* DMF*fl NH-R1R2, EDCI, DMAP, H0Bt» K4} tfl^M z]-z}- 

1 : 1 : 3 : H^] 1 : 1 : l : is] h1-§- S ^Jl ji^, v}^*}^ 40 ifl*] SCC^ m& 

# ^r^l-^l^m 2-(2 , 4-t] #3.3.-2]] ^ )-7-§] «a] - 1H -h2 S oj u) r}^_ 4 -^a ^.^ a> 0 >^/ 
^o>nl= (3?^# X)* 9i^cf. 
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135> ^# X * CH 2 C1 2 <>11 ^1 ^ H^ f H^ oW ^ (TFA)^- 1 : 0.5 ifl*l 1 : 10 

136> ^- 7 ] jo] ^ Wa ^ *]+^6\ 

-Mfc ^ *H<q- 4.34 s^oi ^jr^ 3 p(GSK-3p)^ «4* q 

1 xfl*| 10,000 nM^ IC 50 ^B^tf. 

i38> tj-^ ^ ^ jjLoj ^Bfl S jtgjre ^ sat}-. ^ JjLe^ 

cfrsa, ^sa, ^tMI-, «aa £ ^ (ofl: ^ 

» ^/^ ^^|| f ^n)^] ^ ^ ^ ^^ dJ ^ 
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139> 



30004607 rt1 , „ 

'Qz}: 2004/1/9 

*w a* «<hh °^ - sa^. a* w+ tfls^oj ^ 

^* ^ - - /SL - **l ^*fl S> 7)Hf ^]s^o.S -fr*^ #3* **** ^ ^o. 

- «<W H Wa^ *HM i kg^ o.oi tfl^i 

100 mg, «HH*Ml*r 0.1 ifl*l 50 mg^ «<M- is) ^ s - 

«*h w „ p ^ ^ ^ 

141> o]^, .g. ^Al^ofl ^ 

"»<**«| 1> * <M ^ 4 2-(2,4-^- M _^^ ) _ 7 ^ 1 ^^ 1 _ 1H _^ So1nm# _ 4 _^^^ 

Hti|itHrW (4 ° «■ °' 239 -oD* 1*M **! * **<W H 2 S0 4 (38.14 

0.717 mol)* « **4 ** ^ 12 a]# ^o> 7}n ^ m ^^ Wla ^ 

4# *tf **<H 4«*fr 4M« * NaHC0 3 Wa tf, EA^ +*«M 

* 443 (EA/Hexane)SM 90% ^S. K*) ( 39 g, 0.215 mol)* £84. 
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#^ 2004/1/9 



1H NMR (CDCI3): d 7.87-7.78 (2H, m), 7.22 (1H, d), 3.93 (3H, s), 3.82 (3H, s) 
€-*HJ=: 181 

<^3] 2> 3- [ (2 , W:3-^.-N-m^3--$\^o] ^ i=.]-4-t»ll ^-a] -Hfl ^ nfll ofl^Bfls. 
3 TO 

-t-^t j^t-f^-i-g^ (20.99 g, 110.04 mmol)» 120°C^H 7><I*M ^91 * 3:31 1<$*\ 
TO* 3-^1^-4-^1^1 v\)^ ofliBflH (10 g> 55.20 mmol)^- 2,4-^#^S^ulH 

€ (18.99 g, 110.04 mmoD-t- 6^1 # 180 JH^VaI ^cf. -#,2.o_ s tfl^ 

NaHC0 3 ^-§-^°.5L «H-^§- cf-g- EAS. ^ MgS0 4 S. ^SIsH 

t*. 50% Pfl^ ^-g-oflcfl ^-o] Jjt Aj-^oJi^ 5% NaQcl ^ofl (go M> 20 64 mmol) ^. ^ ^ 
^ ^7}*}$r}-. 5 -g- ^1 EAS ^t^Ka ^ MgS0 4 S. ^S*>^ ^Al^l :f -Me)^ 2| 

^ 3^>£ZLEfl5t|S. -grBl (MeOH/CDCl 3=5/95, Merck^} Silicagel 60)*H 84% ^#3. 3}- 
^ (18 g, 10.32 mmol)^ <£&4. 

!H NMR (CDCI3): d 8.23 (1H, br), 7.75 (1H, d), 7.44 (1H, d), 7.36-7.26 (2H, m), 
7.03 (1H, s), 6.88 (1H, d), 3.96 (3H, s), 3.76 (3H, s) 
318 

<tt) 3> 2-(2,4-^#^S-^l^)-7-^l^Al-iH-^solPlcf^-4-7>s4^AV ^ ofl^^s o) ^- 

^} 2*1H TOtt 3-[(2,4-cl#S.S.-yV-SS.^.-^^ol n l £ ^)_o>nl^]-4-^s.Al-^l 

^ ofl^EllH (4 g> 10.32 mrnoD* 50% *im# ^-g-^ 50 ntfofl ^ ^ ^ofl^ NaH C0 3 
(2.19 g, 20.64 mrnol)^- ±.*&£\ ^ ^-§-<^ ^ 5^- ^9} 7}<£ &frX\ 
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L54> 



L57> 



P53 ° 004607 ^ W. 2004/1/9 

xfl^ EAS. w * ^3 ( E A/Hexane)*H 88% - 

(3.2 g, 5.47 nmoD-a- £58^. 

1H NMR (CDC1 3 ): d 8.54 (1H, d), 7.94 (1H, d), 7.48 (1H, s), 7.42 (1H, d), 6.76 
(lH.d), 4.44 (3H, s), 3.99 (3H, s) 
155> 351 

^<^) 4> 2-(2 > 4-^^S-^^)-7-^-^Al-iH-^ S olPlrf^-4-^s^^A}.o 1 ^ 

-»7] 3 oflAi ^"Sr 2-(2,4-^SM-^^)-7-xfl^Al-iH-^solPlr1-^-4-?>s^A]. 

^ m ^-^l- ^-9 g. 5.47 mmol)» 100 ^ofl ^o] ^ o^s^- #JLeH jc: (3>61 g> 

27.05 mmol)^ l#JL 8^ ^o> 7>! JHMjjth #£o.3. tfl^ * 3N HC 1S 

t|-fr 0.5AR> ^o> JEHH^Cf. ol ^Bl ^7J o, W ^oj. ^ ^ 

^ 92% ^#JL ^] W# (1 . 63 g> 5 03 

1H NMR (DMSO-^): d 8.19 (1H, d), 7.78 (1H, d), 7.62-7.55 (2H, m), 6.82 (1H, d) 
159> 323 

1H3 



158> 



161> 



^-71 #31 4^ yjQq 2-(2,4-^#SS.-^)^)-7-*l-^l- 1 H-^^olr.)4 #-4-7^4 
(1.63 g, 5.03 mnol)* **** 30 m^l ^ ^ ^ q Q 8 me. 20.12 mmol)^- 

<^ 4»« * NaHC0 3 W^a »JM«th EA^ H«H * 4** 

(EA/Hexane)*H 86% ^2. fl-fl-* (1.5 g, 3.62 mmoD-g- 28^. 
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62> 1H NMR (CDCI3): d 11.42 (1H, br), 8.21 (1H, d), 7.89 (1H, d), 7.56 (1H, s), 7.38 

(1H, d), 6.82 (1H, d), 3.99 (3H, s) 
63> ^>^: 337 

M> < ^" 7)1 6> # ^ (Wang resin supported) 2-(2,4-^#^s.-3jl^)-7--&l^Al-iH-^lsol 

•<*> ^-^N n^^olB % (476 mg> 0 67 mQl)M . DMFoil ^o] ^ ^ 5 

2-(2 , 4-c] t£M * )-7-*| JEL^-a] -iH-ifeol n] cf #- 4 -7> = 4^^> ofl^BflH 
(567 mg, 2.01 mmol), Cs 2 C0 3 (655 nig, 2.01 mmol), KI (334 mg, 2.01 mmol)^- ^Jl 50-60 °C 
4M 12ARV *Q 3^1*4. ^os ^3 c^, dmf, MeOH, CH 2 

C1 2 S *a \+ * 98% Sxll (608 rag, 0.65 nmol)* 

^><^} 7> # ^1 *)*| 2-(2 , 4-^] ^ )- 7 -§] - ^ -iH-feo] Pl = 4^ a> 

l67> #71 ^ 6«tH 3.43. <§- ^ (Wang resin supported) 

2-(2 , 4-t^ v| )- 7 -tf| JEL^-a] -lH-^So] 4f-4- ? }H4^A} ^3 oJJ^a (570 mg> 
0.47 ramol)» THF*fl ^^1 LiOH-H 2 0 (99 mg, 2.35 mmol)^ Me0H-H 2 0 2 : l)ofl p] 

«: 4f, Me0H4 CH 2 C1 2 S. tfa v+ * *S*H 90% JM] *UNt ( 55 1 mg, 0.42 mmol) 

16 8><^^1 8> * «M *M 2-(2,4-q#SS-^^)-7-^-^Al-iH-^ S clnl^-4-7^^A> 
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169> 



f " 4 ^-^ < 36 0-03 mmol)* DMF°1] ^-<$] ^ NH-RiR 2 (0.09 mmol), EDCI (18 rag, 
0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^ZL ^*\]*\ 
^-§-°l MSjig t}-§-, DMF, MeOH, CH 2 C1 2 S ^Jl \f ^ ^s^H 

50-99% S.4 3^#-§- ^^cj-. 

™><#3l 9> 2-(2 , ^ )- 7 -*l -ih-«3 2 o] p] 4^-4-^4^ o^/c^o^jn 

3 1H3 



171> AT- 



173> 



4#-4-7V = 4^^ ^m/^^H^- (0.03 mmol)* 0.2 mi CH 2 C1 2 ^1 ^ * 0.2 mt n^fn 

-»*4H o.5Al^ ^o> istij-Aj^q.. yv-g-o] ti>-g- 
^ MeOH^f CH 2 C1 2 S. ^JL \+ * 90% ^ s^-i-* £534. 

172><aJa H !> 2-(2,4-tq#SS-4^)-7-*l^Al-iH-^Sol^^-4-7>e4^A]. 

^-71 *)l2:al]<4 ^ ^ ^ _^ 2 -(2,4-^#S.S-^|^)-7-*l£. 

^M-iH-feo] pj cf#- 4 -^ = ^-^AV (36 mgj 0>03 mol)9 DMF 3 ^ ^.o] ^ ^q^. 

(5 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 
0.09 mmol)!- ^*)H ^^4. ^o] f^s)^ ^ rf-g-, DMF> 

MeOH, CH 2 C1 2 S ^JL M ^ ^"SH # 

2K2 ) 4-^tSS^l^)-7-t)£S A ]. M . i2o]p j^ f _ 4 _ ? ^^^ 0 ].p]= (R i = h, R2 = H )* 
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™> ^-71 30 mg# CH 2 C1 2 0.2 mM] * HsI^J^o^je a_v 0 2 m ^ ^j, ^-^ r 

«W 0.5aR> ^ ^aVAj^cf. aV-g-oj ^5)^ tij-g- cx^V t^g-, M e0H4 CH 2 C1 2 

l75> 1H NMR (CH 3 0H-^): d 7.98-7.70 (2H, m), 7.69-7.52 (1H, m), 7.28-7.00 (1H, m), 

6.95-6.82 (1H, m) 
L76> £-*HJ=: 321 

177><^a]o)] 2 > 2-(2 , ^ )-7-^l -1H- to oj n] ^c}v]b. 

^■7} *llsafl<4 n}^ <§. ^ ^ 2 -(2,4-^#SS-^l^)-7-*lH. 

^- a] -iH-feo] v] 4^-4-^4^^. (36 mg) 0<03 ronoD-g. DMFo fl ^-o] ^ (9 rag> 0 09 

mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL 

SL^*]**. ^-g-o] ttQia ^ DMF> Me0H( C H 2 C1 2 S ^ 

3. vf * * 2-(2,4r-t|#aa-aind)-7-«|s^Al-.iH-fl 

^oj p] cf#-4-7>s ^-^a> s]]^d>n]H. (R 1 = H) R2 = 5)1^)^- £&t).. 

^•71 30 mg^- CH 2 C1 2 0.2 mH ^o] ^ Egjt^^^]^ 0 .2 ^JL ^ 

W 0.5*m 5^*4. ^o] 9*33 ^i- cf4« rf^, MeOH^ CH 2 C1 2 

3. ^ul \+ ^ 90% o]#<£) s^l-g- <g$rf. 

L80> 1H NMR (CH 3 0H-^): d 8.02 (1H, d), 8.01-7.82 (1H, ■), 7.81-7.65 (3H, m), 7.64-7.45 

(1H, m), 7.43-7.20 (2H, t), 7.42-7.02 (1H, t), 6.90 (1H, d) 
L8i> £-*Hg=: 397 



179> 
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82><^a1^) 3> 2-(2,4-cl ^)-7-*1=s.a1-ih-^So1t31^-4-7>h^a> 
(4-oH ic -^)^)-6l-nlc 

83> 



H-lH-teo]n]cf^-4- 7 ].H^A]. (36 mg> 0-03 ^01).^ DMF°11 ^<£l ^ 1,4-^3}^ a}-^ 
(10 rag, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 rag, 0.09 mmol), HOBt (12 rag, 0.09 
mmol)» y*JL #-g^H i2H>Al^4. ti}-§-ol f^s)^ cf^-, DMF) MeOH, 

CH 2 C1 2 ^. ^ul \+ * 3^*H # 2 -(2,4-til#^-4^)-7-^^ 

^^-lH-«flSo]nl^-4-^5.4^A]- (4-oH^l^)-^>Pl= (Rl = H, R2 = oM^-^)^ <g 

M> W 30 mg-gr CH2CI2 0.2 m^l ^91 * 0 . 2 ^51 ^ 

W 0.5*)?} *tf 3**1*4. #-§-0] ^ thfr, MeOH^f CH 2 C1 2 

L85> 1H NMR (CH 3 0H-^): d 8.06-7.81 (4H, m), 7.80-7.64 (1H, s), 7.58 (1H, d), 7.38 (2H, 

d), 6.84 (1H, d) 
i86> ft^: 412 

187><^aH] 4> 2-(2 , 4-v] S-sll ^ )-7-^l J= -lH-feol p] 4#-4-^s4iH£AV ( 4 -*l J= -H=- AH 



L88> 



#7] *)12^)<4 4^ TOt!: % 2-(2,4-^#^-a|)^)-7-§l- 

^•^-lH-«31So]nl^-4_ ? |.a4^A> (36 m> q.03 mmol)« DMF°fl ^ ^ 4-0}^^ 
(11 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
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mmol)» ^JL ^olH iH^l^q.. wj-^-o] tiV-g- t& t dmf, MeOH, 

CH 2 Cl 2 j£. ^Jl \} ^ :fld£*H ^#5. # 4^ 2 -(2,4-tq#SS.-si)^)-7--SlS. 

*A]-UMfl^lnl4 #-4-?>s.4^^r (4-*lS.^AH^-34|^)_ 6 >pl s . ( R l = h, R2 = 4-^=^1 

^"71 s|-^-# 30 rag^; CH 2 C1 2 0.2 ro^l ^ ^ e^i^o^ea} 0 .2 ml-& i#ZL ^ 
<M 0.5*1^ ^o> iaaJ-Al^^. o^fc r^g-, MeOH^ CH 2 C1 2 

^ji V+ ^- ^iS^H 80% £$4. 

*H NMR (CH 3 0H-^): d 8.00 (1H, d), 7.98-7.84 (1H, m), 7.75 (1H, m), 7.74-7.52 (2H, 
m), 7.50-7.26 (1H, m), 7.25-7.05 (2H, m) , 7.04-6.80 (1H, m) 
^>^=: 427 

<= A 1 5> 2-(2 , 4-c] ^ )-7-§l -lH-feoj n] 4^-4-?}- s 4^ a> 

[4-C2--&1 S.4B- a] -ofl ^ ^ ] = 

-8-71 ^]S^]<4 ^^j- ^ofl 4^ <g. ^ ^ 2-(2,4-^#S.S-^^)-7-^l- 

-^1-lH-feo] p] 4§-4-^s.4^aV (36 mgj o 03 mol ) f DMF ofl ^-o] ^ 4 _o>n]^^^ ^ 
(13 mg, 0.09 mmol), EDCI (18 mg, 0.09 moral), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
mmol)« *ji ^«\)*) M*YX\%t±. v}°-o) ^-§- 044$ 4^ DMF> MeOH, 

CH 2 C1 2 S. ^ S*-tf#S 4" *r*H ^€ 2-<2,4-i«3.S-jM)-7-*|:!= 

^)-lH-^^oln]cf f- 4 - ? }H4|A} [4-(2--&lS.^-Al-6fl^)-^^]-o>T 3 )c (R i = H , R2 = 4- (2- 
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194> 



195> 



JKNi. 30 ng* CH 2 C1 2 0.2 mH ^ H^e^^^ q.2 ^ ^ 

<H 0 .5A!^ Wol H ^ £ W ^ ^ cR2ci2 

iiL V3: * ?!2^oj 80% o]^ s ^ 0}%^ 

* NMR (CH 3 0H-^): d 8.15-7.86 (2H, m), 7.85-7.45 (3H, 7.25 (2H, d), 7.20-6.75 
(2H, m), 4.58 (1H, t), 3.75 (1H, t), 3.05 (1H, t), 2.81 (1H, t) 
L96> U1 

6> 2-(2,4-^#M-^^)- 7 -^^ 1 _ 1H .^ S6lnm# _ 4 _^ 4€ ^ [4 -(2-o>n lt - 

L98> **** *«* *W * -M *M 2-(2 > 4-c]^^^)- 7 ^ ls 

(13 «, 0.09 «,!), EDCI (18 mg, 0.09 mmol), DMAP (11 0 .09 «,!), HOBt (12 m . 0.09 
CH 2 Ci 2 s *a vf * w ^ WaL ^ ^ H w a-C^Ma-**)-*-^ 

*M-l*-te<>Wti|. t-4- ? M^I [4-(2-oHMi)-^]- dH H (Rl = H , R2 = 4 -(2-o> 

*7l **» 30 CH 2 C1 2 0.2 ^oj ^ o.2 ■£* * a ^ 

-W 0.5*1* *tf w w ^ ^ Me0Hjjf cH2ci2 

S \f * 80% o)^ ^ s a ^ 

* NMR (CH 3 0H-^): d 7.97 (2H, d), 7.85-7.63 (3H, .). 7.56 (1H, d), 7.38-7.20 (2H, 
m), 6.82 (1H, d), 3.18 (2H, t), 2.96 (2H, t) 
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20i> 

202> <^ AH1 7> 2-(2 , 4-^ #jg.3L-sfl ^ )-7-*| - ^A)-iH-^ S ol D | t^- 4 -?>e «*o>nls 

2 °3> -^71 *M nM* TO* % 4^1 *J*| 2 -(2 J 4-^#S.S- 3 fl^)-7-^- 

-lH-wfl^ol u}f- 4 - ? fe4^^ (36 mgf 0 .03 mmol)* DMF°fl * (i 0 mg, 

0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» 

^)*\ ^mtt. hj^o) ^ 4ii DMF> Me0Ht CH2Cl2 

3. #3. \f * # ^ H 2-(2,4-tq#S.S.-^l^)-7--&]^Al 

-lH-^^o] n) 41-4-^1/} iffl^o>ul= (Rl = H, R 2 = <ffl:g)» ^^cf. 

^7] 30 mg-i: CH 2 C1 2 0.2 mH ^ * He)#^ S oH]EA> 0 . 2 ^ ^ ^ 

*JM 0.5*1** m**]**. ^ o^tb t&, MeOH^ CH 2 C1 2 

3. -JgoL \+ ^ 3a&*H 80% o]Aj.cq ^ s fi^ ^^cf. 

1H NMR (CH 3 0H-^): d 8.10 (2H, d), 7.88 (1H, d), 7.66 (2H, d), 7.37-7.23 (4H, m), 
6.92 (1H, d), 4.68 (2H, s) 

J06> «v«: 411 

J07><^a)^] 8> 2 -(2 , 4-^ tSS-^] ^ )-7-§l H^-a] -IH-bTI So] v) t}#- 4 -7> a ^Aj. 
(4-qHS.-«H^)-o>p)jE. 

' 08 > -8-71 *fl3E^14 ^ofl ^ # ^ ^ 2-(2 ) 4-^-^-4^)-7-^- 

^l-lH-«3to] n)4#-4-n=-4^^> (36 mg, 0.03 mmol)* DMF°fl 4-o] * 
SMa^Ms. (17 mg> 0 09 EDCI (lg mgj 0 Q9 DMp (n ^ q og 

HOBt (12 mg, 0.09 mmol)* *#aZ ^oflxj je^a^t}. C ] f^s)^ a>-g- ^ 



!05> 
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130004607 ^ rt1 . , , 

#^ ^*>: 2004/1/9 

* 4*. DMF, MeOH, CH 2 C1 2 S *:a * ;fla*H * ^Hl ««« 2-(2,4- 

3 tSM^ )-7-*) S^Al-iH-teolnltj^-^a (4-qM-^)-oHJ= (Rl = H> 

30 CH 2C1 2 0.2 mtH ^o] ^ h^^^^h^ 0>2 M# ^ ^ 

«M 0.5*1* *fl Wl * W Wl MeOH^ CH 2 C1 2 

3. #31 \J- * £S*H 80% o)^o} s^) o^t).. 

1H NMR (CH 3 0H-^): d 8.20 (2H, d), 7.90 (2H, t), 7.88 (1H, s), 7.69-7.51 (3H, ■). 
6.91 (1H, d), 4.76 (2H, s) 

!11> S^HS 8 : 456 

«*<*AH 9> 2-(2,4^ #M -^^)- 7 ^ 1 ^ Al _ H _^ SolD] ^_ 4 _^^^ ^ofl^-o^ 
-8-7] ^ofl ^ # ^ ^ 2.(2,4.^^^^. 

(36 mg> o 03 n^oDs. DMpo1] ^ OJ ^ (n mg> 

0.09 -nol). EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* 
*31 Wfl ^ ^ w ^ ^ DMF, MeOH, CH 2 C1 2 

S * * ^ ^ ^ H 2-(2,4-q#M-^^)-7-*l^Al 

-1H-^ S o1b]^_4_ 7] .h^a> ^i-o^c (R i = h, R2 = <22m. 

^-71 go ^ CHzCl2 Q 2 ^ ^ 6J ^ HHl^^oHl^ 0.2 nC* ^ ^ 

«W o.5^> *<M«t*. *m w * ^ €W thfri Me0H ^ CH2Cl2 



:i3> 
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215> 



1H NMR (CH 3 0H-^): d 7.92-7.66 (3H, m), 7.65-7.38 (1H, m), 7.37-7.00 (5H, m), 
7.44-7.18 (5H, ra), 6.85 (1H, d), 3.68 (2H, t), 2.98 (2H, t) 
no «-x>^=: 425 

n7><^A)^] io> 2-(2,4-c1#sS-^I^)-7-^«Al-iH-^s< : »lpltq-^-4-^s4^A 1 . ( 4 -o>nl^_^| 

«*> ^"71 X|aofli|. ^oj) ^ # ^ ^ 2-(2,4-^#M-^l^)-7-*l = 

■i^] -lH-feol n] cf ^-4- 7 > s ^.^ a> (36 mg> 0.03 mmol)» DMF^l *f°l ^ 4 _ ol . n]i:io)llo}D j 
(12 mg, 0.09 mmol), EDCI (18 rag, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
mmol)« ^51 ^ofl^ iS^Al^rf. ^o] D MF, MeOH, 

CH 2 C1 2 S. ^ZL \+ ^ * 33-3 2-(2.4rCl*as-^|^iW-«|s 

^l-lH-^So]uluf f-4-?}a^A} (4-oM^-^ofl^)_o>pl= (R 1 = H, R 2 = 

!19> 30 mg-i- CH 2 C1 2 0.2 ml*)} ^ ^ Ee]^^,^^ q.2 m*fr ^Jl ^ 

#o> 51^1^4. ^433 ^ MeQH4 CH2Cl2 

3- *&JL \+ * ^iS^H 85% °]#^ ^ s Ml S^g-fr <£&cf. 

' 20> 1H NMR (CH3OH-4*): d 8.08 (2H, d), 7.90-7.31 (5H, m), 7.20-6.97 (1H, m), 6.82 (1H, 

d), 3.76 (2H, t), 3.09 (2H, t) 
i2i> ^}*&: 47Q 

* 22 ><^aH1 n> 2-(2,4-^#S^]^)-7-§l-^l-iH-^ S olPlrf^- 4 -?|- = ^A ] . (4 _ §1 ^ A] _ 
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!2 3> #7] *fl^l<4 ^ofl tcJ-e|- «§- ^1 2-(2,4-x^#SS.-3l]^)-7-^ = 

^l-lH-teol*lt^-4-7>^^£A}; (36 rag, 0.03 mmol)* DMF°1] ^ ^ 4-*l = ^m^^ci> 
^ (12 mg, 0.09 mmol), EDCI (18 rag, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 
0.09 mmoDl- ^JL ^ *\ M^)^. *Y-%-o) o^ig. D MF, 

MeOH, CH 2 C1 2 5- *&JL \± Jf fe<*H # 

2-(2 , ^ )-7-*1 ^ a] -lH-ife°] *1 i=f #-4-7>s.4^AV (4-^ -^6\) ^ 
i= (R 1 = H, R 2 = 4-^^Al-^ofl^)* 030^. 

!24> Wl" 30 mg# CH 2 C1 2 0.2 mWl ^-^1 ^ H3#^.g.<>HlH*> 0.2 mft-ir ^Jl ^ 

<M 0.5^ ^ 32^1^. «]--g-o] cx)^ tf^, MeCW CH 2 C1 2 

5. ^ZL \4- ^ 80% ^-§;S. Ml sl-^-l-^: ^^cf. 

i25> 1H NMR (CH 3 0H-^): d 7.94-7.64 (3H, m), 7.62-7.39 (1H, m), 7.28-6.97 (3H, m), 

6.96-6.78 (1H, m), 6.68 (1H, d), 3.64 (2H, t), 2.82 (2H, t) 
226> §7>^=: 441 

227><^a1^) 12> 2-(2 ( 4-^#SS-^W)-7-§l^Al-iH-itsolpl^-4-^e4^Ai : (4-.^ j= 

228> Aj- 7 i *fl2^<4 ^ofl 4^ <g- ^ ^ 2-(2,4-c]Sas.-S||^)-7-«lH. 

^-UHfflaol Pl4t-4-^4l^ (36 mg, 0.03 mmol)* DMF°fl ^91 * 

4-*l J= 4* a] -3-pfl ^ a] ^] ^ o>^l (13 o.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 
0.09 mmol), HOBt (12 mg, 0.09 mmol)» "4JL ^^}^ JH«Va]^4. ^ 

DMF, MeOH, CH 2 C1 2 3. ^JH \+ ;<HS*H s^#5L # ^ 
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€ 2-(2, 4-^ #55.-3)1 ^ )-7--&l -lH-^^o] c] cf^- 4 -7>s_4^A> ( 4 _^ ca A | -3-ufls.Al -jffl 
oj)^)-o>tr]c ( R i = H> R 2 = 4-^1 = ^- a] -3-ull ^- a] -^1 oil ^ ) ^S^h 

:29> 30 rag^- CH 2 C1 2 0.2 mH ^r*] ^ He)#^SoHlS^ 0.2 ml-fr ^JL 

°1H 0.5*}$- ^<?> S^Al^cf. w>o.o-| ^s)^ tl~g-, MeOH^ CH 2 C1 2 

5 ^JL \+ 3F- 3So-}a} 85% &*\) s\-^^r <^^rf. 

:30> 1H NMR (CH 3 0H-^): d 7.95-7.68 (3H, m), 7.67-7.40 (2H, m) 7.20-6.92 (1H, m), 6.82. 

(2H, t), 6.68 (1H, d), 3.72 (2H, t), 3.60 (3H, s), 2.88 (2H, t) 
>3i> 471 

;32><^Al^ 13> 2-(2 , #55-sfl ^ )-7-*] -lH-feol p] ^-4-^ s 4^ a> (3-15] = ^ 

-4-pfl s. a] -jgl ofl ig )-o>p] = 

' 33> ^"71 $)2:*\}$>\- ^-^-^ ^oft rc)-s} ^ 2 -(2, 4-^1 #5.5.-5)1 ^)-7-"&]^ 

-lH-wfl^ol nl cf^-4-^s a). (36 mg( o 03 DMF°fl ^-<?1 ^ 

3-^1^^-4-^^1-^1011^01.^ ( 13 mgj o.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 
0.09 mmol), HOBt (12 mg, 0.09 mmoOl- ^3- ^^r^X\ JR^VX]^^, ^V^-o] ^^s)^ w]--o. 
^-#-§r *14t!: 41-, DMF, MeOH, CH 2 C1 2 5 ^JL \+ ^ 5^-1-5 % ^ 

€ 2-(2 , 4-1=1 #55-s|l ^) -7-0-1 J=L^*} -lH-^S^l nl rf^-4-^> e 4^a> (3-^ -4-^ -S-a] 
ofl^)_ol.plc ( R l = H> R 2 = 3--&1 £1^- X) -4-^1 Al -^1 oil ^ QSX^. 

!34> 4>7l J^-§- 30 mg-i- CH 2 C1 2 0.2 ml<>\] ^91 ^ H3^f.2.5<>HlM^ 0.2 tful ^ 
0.5A17V ^«t> jn^Al^cf. ^ol ^s\t£ 0^4^ t^, UeOm CH 2 C1 2 

5 ^Jl \+ ^ :£^H 85% olAj-01 ^^-s. 
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;35> 1H NMR (CH 3 OH-o^): d 8.10-7.37 (3H, m), 7.36-6.43 (6H, m), 3.72 (3H, s), 3.70 (2H, 

t), 2.81 (2H, t) 

!36> ^-*M8=: 471 

!37> <^X\*S\ 14> 2-(2 , 4-^ ^ )-7-"&l -E=^H -lH-»fflSol n] r^-4-7} =..44) a} j^g^c 
* 38> -8-71 #i*H tcj-e}- <g- ^ ^ 2-(2,4-^#S.S.-5jl^)-7-*l^. 

0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» 
-frM-M suauiath «V-§-°l f^s)^ «_>-§- cf-g-, DMF, MeOH, CH 2 C1 2 

3. *&JL \+ ^ £3^H 5^#5. % 2-(2,4-^ g£M ^)-7--s)c^. Al 

-lH-^^o]plcf^-4-7>s^A]. «|o}d1£ (Rl = H, R 2 = 

239> 30 mg^: CH 2 C1 2 0.2 mH ^ * JEej#^SoH]SA> 0 .2 m^ ^Jl ^ 

<*1M 0.5^171 HH^^tf. ti>-§-ol nj-o. qstfjr q-^-, MeOH-2}- CH 2 C1 2 

^Jl \f ^ 85% o]>y-ct) ^.§.3. M ) sf-^-l-^- <£%t\-. 

240> 1H NMR (CH 3 0H-^): d 8.10 (2H, d), 7.88 (1H, d), 7.66 (2H, d), 7.37-7.23 (4H, m), 

6.92 (1H, d), 3.42 (2H, t), 1.78-1.56 (2H, m), 1.55-1.34 (2H, t), 0.97 (3H, t) 
m> *7"H&: 377 

242>< -^ A Hl 15> 2-(2,4-^ ^ )-7-*l ^^-Al-lH-wifl^o] v] tf^-4-7}s 4^) a> ( 2 -o}xj) ±-o\) 

243> #71 *fl35:<^ ^^t!- ^ # 2 -(2 , 4-^ ^5.5.-^ ^ )-7-«l H 

■^H-lH-^ol cf#-4-^s -4^aV (36 mg, 0.03 mmol)* DMF°fl ^91 ^ ofl^olo).*! ( 6 mg, 
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0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 ramol), HOBt (12 mg, 0.09 mrnol)* 
^JL iliHgcf, uv-g-o] tiV-g- ^^-#-1: c^sftb tq-g-, DMF, MeOH, CH 2 C1 2 

3. ^31 \+ ^ ?12*H ^ 3*^3. # 2-(2,4-^ fas-^| ^)-7-*lS.^Al 

-lH-^l^ol n] rf^_4- 7 ].2 4^^> (2-0^1^-6)) ^)-b>n] = ( R l = H, R 2 = 

^-71 s)-^- 30 mg-g- CH 2 C1 2 0.2 m-H ^91 ^ Be)#^^c»HlB^- 0.2 ra^ ^JL ^Sr 
*M 0.5*13: jE^l^cf. a>-g.ol 5^5!) g #-g- 0^3. MeOH^- CH 2 C1 2 

!H NMR (CH 3 0H-^): d 8.10 (2H, d), 7.88 (1H, d)', 7.66 (2H, d), 7.37-7.23 (4H, m), 
6.92 (1H, d), 3.77 (2H, t), 3.25 (2H, t) 
&*}^: 364 

<^*H 16> 2-(2 ,4-^ ^ )-7-^] so] n] t}#-4-7> JL 4^ (4-§] Jt-*'l- 

^M#3.3]-<^=})-oH^ 

#7] *J)35:ofl!4 ^-^^r «J-^ofl 4el- ^-ft % +x) 2-(2,4-^#^S.-3fl^)-7-^l = 

-lH-ifeol v) 4f-4-7}e4^A]. (36 mg> 0 .03 mmol)« DMF°fl ^-<U ^ 4-^1^a]-a>o1§s. 
^^°>^1 (10 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 
mg, 0.09 mmol)* "4JL 5**1: a^i}. y>-g-o] f^^Tg a>-§- thg-, 

DMF, MeOH, CH 2 C1 2 3 ^JL ^ ^ ^ SJ-W3. # ^6f] 2-(2,4-^tSS- 

sfl ^ )-7-*l — "^"A] -lH-feol n) cf^-4- 7 ]. 3 ^.^ a]. (4-^l^Al-A>ol^«jAj)-o> D ]c (Rl = H , 
R2 = 4 _^= s.x|-aH#3.3]^)» oj&tK 
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49> -#7] 30 mg^: CH 2 C1 2 0.2 mH ^91 B2ltfil^EA} 0 2 ^ ^ji ^ 

0.5^m S^l^cf. a>-g-o] f^ls)^ «>-g- ^« MeOH*}- CH 2 C1 2 

3, %JL t£ 85% ^ s s ^ SfrtfM- £5$^-. 

:50> 1H NMR (CH 3 0H-^): d 8.02-7.68 (2H, m), 7.68-7.48 (1H, m), 7.20-7.03 (1H, m), 6.88 

(1H, d), 3.93 (1H, m), 3.58 (1H, m), 2.25-1.85 (4H, m), 1.84-1.39 (4H, ra) 
!51> . Sv^M*: 419 

!52> <^a]o)) 17> 2-(2,4-^SSS-^^)-7-*l = ^Al-iH-^SolB]r^-4-7l-s4^AV (2-1-3.^1-4- 

»3> ^-71 "^^1 4sf t^tt * 2- (2 , 4-q #3.5.-3*0 ^ )~7-^l H. 

-1H-»]1^] p! ^-4-^4^a> (36 mg, 0.03 mmol)» DMF°1] ^-<3 ^ 4-(2-o}*l:t<H] 1 i )-& 
2.Q (12 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 
0.09 mmol)!- ^JL ^°)}*\ mL^YX]^, *}«-o] ^s]^ cf^, DMF, 

MeOH, CH 2 C1 2 S. ^ZL \+ ^ ?l2SH s|-^-§-S # 4^ 

2-(2 , 4-^ #SS-3H)] ^ )-7--&l = ^-Aj-iH-iiSol t}^-4-?}H 4^ a> (2-1-5£21-4-^-^^)-o>p) 
^ (Rl = H, R 2 = 2-fS!l-4-^^ll)t £5W. 
!54> 30 mg^- CH 2 C1 2 0.2 mH ^-*! ^ SB]ff j>SoH]Bt> 0.2 m^ ^31 

*M 0.5*12- ^o> JEL^^t}. i£-g-o] ^^s)^ £^~g- oJaH* cf^-, Me0H4 CH 2 C1 2 

!55> 1H NMR (CH 3 0H-^): d 8.02-7.80 (3H, m), 7.65 (1H, d), 6.98 (1H, d), 4.14-3.92 (2H, 

m), 3.88 (2H, t), 3.89-3.72 (2H, m), 3.84-3.57 (2H, m), 3.44 (2H, t), 3.30-3.04 (2H, m) 
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i56> S^H*: 434 

J57><^a1^1 18> 2-(2 ,4-4 #S.S-sfl ^ )-7-*l JE.-^ -lH-iffl2:4 v) rff-4-?}H4^A} [4-(2-^^ 
€■ «a 4*1 ^ )-Jfl ^ ] -o}v] j= 

»» -8-71 ^ofl 44 3-4 « «§• -4 44 2- ( 2 , 4-^ # M-sl] ^ )-7-*| - 

•3*4 -lH-teol 4 cf *- 4 -^> s ^.^ a> (36 rag> o.03 mmol)* DMF^l 

^[2-(4-oHi=.-^W)-^im]-^^^H^ (20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), 
DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL ^4^4. laV-g-o] ^ 

^s)^ 4^3: tj^. f DMF, MeOH, CH 2 C1 2 S ^-0. ^ 335:*M 

4 «r*N 2-(2 , 4-tq ^ )-7~4 2=4§H 4 cff-f^s^^^ [4-(2-*H 

M€-^^H^-^m)-^]^]-oH^ (R 1 = H, R 2 = 4-(2-4fHi^4*l^-oll^)-^\|)» 

«9> ^-71 aj-^-i- 30 mg-g: CH 2 C1 2 0.2 mH ^-<?1 ^ Hsm^i^MlH^ 0 2 ^ ^ ^ 

°1H 0.54# M®X\%t).. i&±6\ f^ig «>-§- oJ4t* 4^-, Me0H4 CH 2 C1 2 

^Jl \+ 90% °1#4 ^§:S s^!^ £$4. 

260> m NMR (CH 3 0H-^): d 8.02 (1H, d), 8.01-7.78 (1H, m), 7.70 (2H, d), 7.67-7.50 (1H, 

m), 7.25 (2H, d), 6.90 (2H, d), 3.28 (2H, t), 2.84 (2H, t), 2.82 (3H,s) 

261> 51 g 

262><^a1^ 19> 2-(2 , 4-t] #5.^-5)1 ^ )-7-*] 2.^.4 -IH-Hfls o] 4 4#-4~4 = [ 4 -(2-oll^ 
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»> -8-71 $3*** 43. 3.4 £ <g- ^ ^ 2-(2.4rri|«S-Jfl^)-^-*|j5. 

^-Al-iH-^sol (36 mg> 0 .03 mmol)» DIM * 
^[2-(4-oHic-4^)-^m]-^^^^l- (20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), 
DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL -tf^H iH^U] ^t}. ^ 
^s)^ <^4$ DMF, MeOH, CH 2 C1 2 S *&ZL \+ * :?i2^H $.^#3. 

# ^r*H 2-(2,4-^#SS-^W)-7-^1 = ^1-ih-^so1i 3 1^-4-^=^a]: [4-(2-<Hl 

M€^HH1)-^]>1£ (Rl = H, R 2 = 4-(2-ofl^€-^c>Pl ic ,-<Hl^)-5il^)» 

!64> ^ 30 mg# CH 2 C1 2 0.2 raW] *f<?] dp- He^^^Mm^ 0.2 M# ^JH ^ 

«W 0.5ARV ^o> je^I^. ^o.o] ^s|*i ^ o^^tb thfr, MeOH^ CH 2 C1 2 

S. 'An \± * ^S^H 90% s^-g.^ <g£t}-. 

!65> 1H NMR (CH 3 0H-^): d 8.11 (1H, d), 7.95-7.82 (2H, m), 7.75-7.60 (3H, m), 7.28 (2H, 

d), 7.01 (1H, d), 3.31 (2H, t), 2.98 (2H, q), 2.85 (2H, t), 1.24 (3H, t) 

!66> 532 

!67><^A]^] 20> 2-(2 , 4-^ ^ )- 7 -sj - ^ A] -ih-^^o] p| 4f-4-?}H4^Af 

{4-[2-(#^<a-4-^$ <Q 6>n] ±)-d)] ig ] -a)] ^ }_ 0 ].pi j= 

!68> #71 ;te^<4 ^ to^V # ^1 2-(2,4-^- SS .-^^)- 7 -^^ 

-lH-^ 2 o] p] rf #-4-^s^.^ a> (36 ^ 0.03 mmol)* DM ^ * 

WHn|HliHS]-4-1H«Hp|E (26 mg, 0.09 mmol), EDCI (18 mg, 0.09 
mmoi), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)« ^JL ^Kg^H ^ 
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-§-0) «>-§- <^4tb DMF, MeOH, CH 2 C1 2 S ^jl vt * sj- 

^-#5 # 2-(2 , 4-^ ^ )-7-*| JEL ^a] -lH-feo) n] ^#-4-7]- s 

{^^dfofl-^i^oHtJ-iil-sfl^J-oHn (R 1 = h, R 2 = 4r[2-(*f-<a-*-««*H 

^7} 30 mg# CH 2 C1 2 0.2 m^l ^9} ^ H^#^S<>HiEL^ 0.2 ^Jl ^ 

0.5*1* ^<L> 5^*1*4. ^-§-0] ^^s,^ rf#> Me0Hij . CH2Cl2 

S. ^ZL \+ ^1 :?i^H 85% t>l^ ^ s ^ ^#^r <^^cf. 

*H NMR (CH 3 0H-^): d 8.20-8.02 (3H, m), 8.00 (2H, d), 7.70-7.68 (3H, m), 7.38 (2H, 
d), 7.16 (2H, d), 6.94 (1H, d), 3.10 (2H, t), 2.73 (2H, t), 2.43 (3H, s) 
**M£: 594 

<^H 21> 2-(2,4-^#^-^1^)-7-^-^a 1 -ih-^ S o1p1 1 4 # -4_ 7] .54^a ]: { 4 -[2-(l,3-t^ 
^•^-1 . 3-^ *1 £15- o] ^o]s._2-<^ ^ ^ }-o]-nl 

#7] ^lS^l^ "cHH 421- ^« % ^x] 2 -(2, 4-c] #5.^.-511 W)-7-^l = 

^-4-^54^ (36 ragj 0 03 mol)f DMFo11 ^oj * 

2-[2-(4-oHM^)-^]-^?lt-l ) 3-c]f (24 mg, 0.09 mmol), EDCI (18 ng. 0.09 
mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)« ' ^ Jl ^Aj^rf. 
-°o] ^£13 ti j-o. r^, DMF, MeOH, CH 2 C1 2 5 ^JL ^ ^ #2,*}°) ^ 

* 2-(2 , 4-^ ^ )-7-*l SL^-A] -l H -feo) D ) 4^-4-5^4^ 

{4-[2-(l,3-q^-4i-l,3-4-&) = S - 0 l :i oi # -2-^)-o i l^]_sii^ } _ ol . tll ^ (R i = H> R2 = 
4- [2-( 1 , 3-t} ^-dfci-1 , 3-tq *1 JEL5-<>1 ^1-2-^ )-^) ^ ] -sfl ^ )» <g £ . 
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#71 30 mg-ir CH 2 C1 2 0.2 mH ^91 ^ He)#^.S.oHli=A}. 0.2 m£-=t ^JL ^ 

4H 0.5*12 ^o> iH«VA)^cf. ov-g-c] ^is^ 0)43. cfo_ Me(M . CR2Cl2 

5. ^jl \+ ^ ;g2:«H 90% o]^-o] ^ s M ] <g^cf. 

*H NMR (DUSO-flfe): d 7.10 (1H, d), 6.99-6.81 (6H, m). 6.80-6.65 (3H, m), 6.28 (2H, 
d), 5.92 (1H, d), 2.88 (2H, t), 1.97 (2H, t) 
^>^=: 570 

<^*H1 22> 2-(2 , A-A ^ )-7-*l J= *1 -lH-^So] v) h 4^ a]- 

{4- [2- ( E] i^^le-2-^ ^ °H it) -4| 1 ] -311 ^ }-o>d] e 

#7] ^ofl rcj-S}- # 4^ ^1^1 2-(2,4-t|#£S-3M)-7-*|i= 

•^•Al-lH-^lSol n] t}^- 4 -?>5 (36 mg> o.03 mmol)# DMF°fl ^-<$] ^ ^^.^-2-^^ 

[2-(4-oH^-3fl^)_6 ) ]^]_o>pl= (26 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 
mg, 0.09 mmol), HOBt (12 mg, 0.09 mmoDl- ^JL #£:4H JH^l ^tf. #^°) a^^Tg «]- 
-§- £^«"ir °Wr& DMF, MeOH, CH 2 C1 2 3. ^Jl \+ 3: ^ # ^ofl 

^lim 2- (2 , 4-t| ^ )-7-*] -lH-^lSol u] cf#- 4 -?> 3 4^ a> { 4 -[2-(El^ e -2- 

^€-^6Hi^)-^m]-2fl^}-o>pl^. ( R l = H , R2 = 4-[2-(El^- 2 -^s.^o>T 3 l^)-6il^]-s|l^) 

#71 Sj-^g- 30 mg-ir CH 2 C1 2 0.2 ml*\) ^ ^^SLS.*}*]}^ 0.2 mt-§- ^JL 

4H 0.5*12 iH^H^cl-. aj.-g.ol ^13 ^ tf*, Me 0H^ CH 2 C1 2 
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:80> !H NMR (CH 3 0H-^): d 8.08 (1H, d), 7.88 (2H, m), 7.83 (1H, d), 7.75 (1H, d), 

7.68-7.65 (3H, m), 7.63 (1H, d), 7.17-7.01 (2H, m), 6.97 (1H, d), 3.16 (2H, t), 2.77 
(2H, t) 

58i> -g-*}-^: 586 

J82><^a]<^] 23> 2- (2 , #5.^-^11 ^ )-7-^] J= -1H- to o] p) uf ^- 4 -7f JL 4^ a> [ 2 -(4-*||^S 
■2- o>d] ^-sj) ^ )-ofl ^ ] -c}vi} t= 

*3> #7} ^ofl * ^1 2-(2 ) 4-^#^-4^)-7-§lS 

^1 -lH-^^o] p| 4f- 4 - ? l-H4^A> (36 mg> 0 .03 mmol)«- DMF«fl ^-<?1 * 
if[4-(2-oMk-1l)-^^]-pfl^$ 6 }p]n (20 ]ng) 0 09 mmol ) > EDCI (18 mg> 0 0Q 
DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)«- ^Jl ^«^^ JS^l^cf. v}°.o] ^ 
^^1^ ^^-#-ir DMF, MeOH, CH 2 C1 2 ^ ^JL \+ * ^s^H 

«g- ^ofl ^^-^ 2-(2 , 4-^ tSS-^] ^ )-7-*l I=^X\ -lH-teo] x.) ^-4-7}*^^ [2-(4-^l 
^^^^H^-^l]^)-o]l^]-o>nl= ( R l = H, R 2 = 2-(4-^^€-^o>nl ici -s)l^)-o ? l^) # 03$ 
^. 

W 30 mg^r CH 2 C1 2 0.2 inH ^-o] 41 Sb]#^SoH] S a> 0.2 ^ji ^ 

4M 0 .5AR> ^oj. s^Al^cf. ^-.g-ol «}-§- 0^$. thfr, MeOH^ CH 2 C1 2 

5. ^jl \} ^ £2:*H 85% ^#5. S^l <g^cf. 

285> 1H NMR (CH 3 0H-^): d 7.92-7.78 (3H, in), 7.68 (1H, d), 7.24 (4H, dd), 6.96 (1H, d), 

3.68 (2H, t), 2.93 (2H, t), 2.90 (3H, s) 
286> 518 



284> 
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87><^A]^ 24> 2-(2 , 4-t^ ^ )-7--Srl JEL-if- a] -lH-feoj *1 4f-4-?}H44^ [2-(4-ofl^ 
^ of*] \| ) -ofl Tg ] _o>nl r= 

»> aJ- 7 ] ^ig- i£ig6|) ^ # ^ ^ 2-(2,4-c|tSS^)^)-7^lJE 

A^[4-(2-oHt-o 1 l^)-i|l^]_ <i , 1 ^ € .o1-pl= (20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), 
DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)# ^JL #^r°1H J2^}-A]^r}. uV-g-o] ^ 

DMF, MeOH, CH 2 C1 2 S ^Jl ^ ^ tHs^H ^ tf£ 
«§. 2-(2 , 4-^ #5.JL-^ ^ )-7-*| JE. ^-a] -lH-«flS o] u) cf ^-4-^ e 4^ a> [ 2 -(4-ofl 

Mf^^t-jJ^-ofllj^ir (R 1 = H) R2 = 2-(4-^)^^-<a6>n] ic ,-sn^)-« : » 1 l^)l- 
4. 

:89> ^-7] 30 mg-i: CH 2 C1 2 0.2 ^ ^ B5]t^^SoHlE^ 0.2 me* ^31 

<HH O.SAl^i ^o> je^a]^. avo-o] * thfr, MeOH^ CH 2 C1 2 

3. ^>ZL \4- * 85% Ml 3^!-^ ^^cf. 

1H NMR (CH 3 0H-^): d 7.91-7.75 (3H, m), 7.68 (1H, d), 7.21 (4H, dd), 6.99 (1H, d), 
3.66 (2H, t), 2.99 (2H, q), 2.89 (2H, t), 1.28 (3H, t) 
I9i> £-7>^: 532 

?92>< ^ A H1 25> 2-(2 , 4-t\ ^S,S.-n ^ )-7-§) -W-^o) v) #-4-7>h.^ a). 

{2- [4-( #^^-4-^^-^ o>n] ^)-sfl ^ ] _o)] ^ }_6>nl t= 
?93 > ^71 4 ^ jg. ^ 2-(2,4-t1t^-5»^)-7-f]H 

^ a] - iH-Bfl 2 el p] cf#-4-?> s 4^ a> (36 mg> o.03 mmol)» DMF°fl ±t9l ^ 



190> 
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>V-[4-(2-o>T 3 lic-6f|^)-^^]-4_ Dl )^_ ia ^^^ c>>xll: c (26 mg, 0.09 mmol), EDCI (18 mg, 0.09 
mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* ^4JL ^^]^\ JEL^X]^!}. a> 
-g-o] ^s)^ ti]-^- cf^-, DMF, MeOH, CH 2 C1 2 5L ^ZL \+ ^ 3?- 

^#5L # ^€ 2-(2 1 4-c]#ss-^^)-7-^=^-a1-ih-^so]d1^-4- 7 ]-s4^a]- 

{2-[4-(t^«a-4-^€-^c i l.pl t )-3il^]-o 1 l^}_ol-T J ]^ ( R l = H, R2 = 2-[4-(»^-ofl-4-^^^ol-pl 
t )- 3 )l^]_o 1 l^) 1 . <£o^ 

^-71 sj-^-i- 30 mg# CH 2 C1 2 0.2 m^] ^91 ^ ea> 0 2 m ^ ^jl ^ 

<M 0.5*\# M^m^. «>-g-ol ^jq^ *}--§. uf-g-, Me(M- CH 2 C1 2 

5. ^Jl \f ^ ^iS^H 85% £ ^ <^^rf. 

!H NMR (CH 3 0H-^): d 7.95-7.70 (2H, m), 7.69-7.43 (3H, m), 7.42-7.23 (3H, m), 
7.22-7.03 (2H, m), 7.01 (1H, d), 6.98-6.77 (2H, m), 3.81-3.52 (2H, m), 3.10-2.73 (2H, 
m), 3.01 (1H, t), 2.88 (1H, t), 2.48 (3H, s) 

£-*Hf: 594 

<^ A H1 26> 2-(2 , ^ )-7--&l ^A]-iH-teo] ^ ^-#-4-7} s.^-^ {2-[4-(l,3-^ 
4^-1 ,3-^] B.g.-o) ^o] #-2-<^ )-*)) ^ ] -en] € }-<=>}*l = 

^hW-^c) nj q-#-4-n = ^-^^> (36 mg, 0.03 mmol)* DMF°fl ^-*} ^ 
2-[4-(2-oHi,-oil^)- 5 ) 1 ^]-ol d t : ^=- 1) 3_^^ (24 mg) 0 Q9 EDCI (lg ^ q.09 

mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL ShVa]^. «> 

-g-o] cf-g-, DMF, MeOH, CH 2 C1 2 S ^Jl \± ^ f>*> s}- 
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U*3. * ^o)] 2-(2,4-^#S^^)-7-*l-^Al-iH-^^clp 1 4 # _ 4 _^e^A ] . 
<2-[4-(l,3-^^-l,3-^^=S-oldt^#-2-^)-^^]-ofl^}- 6 ].B lJEi (R i = h, R2 = 
2-[4-(l ( 3-^^-l,3-^*l^S.-ol4iO]=-2- , a)-4^]-^^)# 

W 30 mg^r CH 2 C1 2 0.2 mH ^ ^ HB^^aoH)^ 0>2 ^ ^ ^ 

44 0 .5Am Wia w ^ w ^ ^ Mem CH2Cl2 

S ^ul \f 85% ol#s) M ] s).^^. <g^4 

1H NMR (CH 3 OH-^): d 7 . 92 _ 7>83 (7H> m)> ? 6? (1H< d)> ? 3g ^ g gg ^ ^ 

3.72 (2H, t), 3.05 (2H, t) 
{01> «v«: 570 

«02><^a H 27> 2-(2,4-^#^-^^)- 7 -*l«A 1 -iH- €S olpl^-4-^^^.j. (H h Ss]5] 



i00> 



!03> 



*7l 4244 ^4 ^ # ^ ^ 2 -(2,4r^#sa-^| 1d )- 7 -«| S . 

^l-iH-^2:Olnl^-4-^^^ (36 fflg> 0.03 mmol)» DMF°il * WlH«o}„| 

iO-S^SS*!^ (17 n^, o.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 'mg, 0.09 mmol), 
KOBt (12 rag, 0.09 mmol)* ^JL ^4^ 5^*4. q+ o] f^n} ^ 
DMF, MeOH, CH 2 Cl 2 a ^ZL * W ^ -^4 3^ 2 _ (2>4 _ 

u1 - ( Rl = H, R 2 = 5-MHa3r)s)^-2-oH^-4^)# <£39&. 
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i04> 30 mg^ CH 2 C1 2 0.2 m^l ^ ^ H&|#^S.oM1 S a> 0 .2 ^#ZL ^ 

*H 0.5Am ^o> js^-Al^cf. jQ&o) tiV-g- 0)54.3. MeOH-4 CH 2 C1 2 

3. *&3L \+ ^ ^S^H 85% °]^°) ^ s £ »] sj.^^ <g^cf. 

505> 1H NMR (CH 3 0H-^): d 8.83 (1H, d), 8.11-8.05 (1H, m), 7.86-7.81 (3H, m), 7.68-7.60 

(1H, m), 6.90 (1H, d), 6.60-6.54 (1H, d), 3.71-3.60 (4H, m) 
306> 486 

307><^AH] 28> 2-(2,4-^#SS-^^)-7-^ = ^Al-iH-^solDlcf^-4-7}-s4^A> (2-3X) ej ^-2- 

**> ^-7] ^oflfif ^o,, ^ ^ ^ 2 -(2,4-rl#SS-5|l^)-7-*l = 

•^^]-lH-^aolPl4#-4-7f=^A> (36 mg, 0.03 mmol)» DMF^l ^ 2-(2-<>Hii1i)-^ 

B]^ (11 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 
0.09 mmol)» ^JL ^Kg^ Jul^l^i}. tiV-g. o] f^sjig u>-§- ajaj.^. cf-g-, DM F, 

MeOH, CH 2 C1 2 £. ^>JI \+ * ^S^H # 

2-(2 , 4-4 #SS.-3J|1 ^ )-7-t5l j= 4f a] -lH-feol 4 4f-4-?}H4^^ (2_3i) e) cj-2-^-^ ^ )-o}p] 
- (R 1 = H, R2 = 2-3r|eli=l-2-^-ofl^)« ££4. 
309> ^-71 ^# 30 mg^r CH 2 C1 2 0.2 mH ^ * n^f^^^ 0 .2 ml>^ i# JL 

O.SAl^V ^oj- JS^l^cf. tij-o-o] rf-g-, MeOH^q- C H 2 C1 2 

s. ^zl u+ ^ ^s^H 85% <>l#s] ^-frs. Ml JHh#4 ^^cf. 

310> 1H NMR (CH 3 0H-^): d 8.70 (1H, d), 8.40 (1H, t), 8.07-7.50 (6H, m), 6.83 (1H, d), 

3.95 (2H, t), 3.38 (2H, t) 
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Bll> 



^>^=: 426 



312> <^aH] 29> 2-(2 , 4-c| ^ )-7--&| j= -If. a] -lH-*fflS°l v] ^-4-?}^^ [3-(2-^-^ 

)-ESl]-6}DlE 

313> ^1 ^S^l^- ^<^t!r «<HH1 rcj-sj- «g. *|*| 2-(2,4-^#s.S.-^^)-7-*l = 

t^?}S^a^ (36 mg, 0.03 mraol)» DMF^l ^ * 
l-(3-*H b=.^S.i£ )_ 2 -3i| -f-^ (13 mg> o.09 ramol), EDCI (18 rag, 0.09 mmol), DMAP (11 
mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)# #£:<>{M JUtiJ-A] ^c)-. tiV-g-o] f^s]^ al- 

DMF, MeOH, CH 2 C1 2 S ^ul \f ^ &^f>}6>\ ^ 5^#s <$■ ^x|ofl 
2-(2 , 4-^ ^ )-7-*| JEL^a] -lH-feol u) s j^a]- [s-( 2 -^-2X\^ 

^1-1-^)-£S|]-oHh (Rl = H, R 2 = 3-(2-^-3t)#sl^-l-^)-HS.^)» 
Ji4> #71 W-i- 30 mg# CH 2 C1 2 0.2 m^l ^91 * Hi^^i^M 0 .2 m£^- i#Jl 

0.5AR> SL^X\^. ti>-§.ol £^#-§- o^-ft cf^-, Me0H4 CH 2 C1 2 

g_ y& ^2§f<^ 85% &*\] ^#-S- «g^rf. 

tl5> *H NMR (CH 3 0H-^): d 8.07-7.74 (3H, m), 7.73-7.49 (1H, m), 6.90 (1H, d), 3.60-3.38 

(6H, m), 2.38 (2H, t), 2.03 (2H, t), 1.89 (2H, m) 
H6> £r*Hf: 446 

17> <^ A 1 °fl 30> 2-(2 , 4-^ m3-3--n ^ )-7-*l = *H -lH-^l^o] p] t^-4-9}M.^^ (3-0] 

18 > #7) aj-^j # ^1 2-(2,4-^#SS-3£il^)-7-^^. 

^■^-lH-«3lSol #-4-^s 4^^v (36 mg> o 03 ^1)^. DW 6\) i=-o] ^. 1.(3-0^1^^1) 
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o] D ]^ (12 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 
mg, 0.09 mraol )# ^JL ^g^H aV-g-o] f^s)^ a>-g- rf^-, 

DMF, MeOH, CH 2 C1 2 S. ^jQL \t ^2fH 3^#3. # 2-(2,4-^fSS- 

4 ^ )-7--5] H. ^-a] -lH-feo] cf ^- 4 -7> s ^.^ a> (3-ol^rf^-i-^-s^^)_o>r.i= (Rl = h, 
r2 = 3-°l n] t^-l-^-^s^ )# 
3i9> ^-7) 30 mg-i- CH 2 C1 2 0.2 mMl ^ ^ J=3#^SoM]h^ 0.2 ^31 ^ 

<W 0.5Al^> 5^34. ajo-o! ^s)^ *_>-§- £^3. *hfr, MeOH*}- CH 2 C1 2 

S. ^JL \+ Jf. idSSH 85% ^ s S^] 3}-^^- <£&tf. 

320> 1H NMR (CH 3 0H-^): d 9.02 (1H, s), 7.90-7.72 (4H, .), 7.64-7.46 (2H, m), 6.88 (1H, 

d), 4.37 (2H, t), 3.53 (2H, t), 2.26 (2H, m) 
32i> 429 

322><*3aH] 31> 2-(2 , #3.3.-3*11 ^ )-7-"&l J=^X\ -lH-feo] n] t}#-4-7]- 3 a> (3-#i^-4- 

^■*l-lH-iffl2:°l n] 4f-4-?fH4^A> (36 mg, 0.03 mmol)# DMF°fl ^91 ^ 4-(3-oM^3^g) 
#3£^ (13 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg 
, 0.09 mmol)-!- ^3. iH^^t}. f^s]^ £^g..& o^^. tfe t 

DMF, MeOH, CH 2 C1 2 3 ^Jl \f ^ s^#3 % 2 -(2,4-^tSS- 

4^)-7-*lS.s.Al-i H -^!2:OlPlrf^-4-7>=^A). (3-^-i^-4-^-HS^)-o>ul^ ( R l = H , R2 
= 3-tI^-4-^-£S|)t 
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J24> ^- 7 i j^-g. 30 mg^ CH 2 C1 2 0.2 mH ^ ^ Selt^iS^^Btl 0.2 m*-£ i#ul 
*H 0.5Al^> JiLtiVAl^cf. OT-O.C1 ^^s)^ <^tb MeOH^ CH 2 C1 2 

^Jl \+ * £3i*H 85% &*\] ^^cf. 

J25> 1H NMR (CH 3 0H-^): d 8.03-7.76 (3H, m), 7.75-7.45 (1H, m), 6.85 (1H, d), 4.05 (2H, 

t), 3.81 (2H, t), 3.68-3.46 (4H, m), 3.17 (2H, t), 2.11 (2H, m) 

326> 448 



127> <^a] ofl 32 > 

[2-(2 , 4-x^ )-7-^ 

J28> ^7} aflS^ -^<UtJ ^ofl ^ f-A^v # ^ 2-(2,4-tq#S.S.-3ll^)-7-§]H. 

•^-^-lH-S31So] n) cf ^-4-^> s 4^a> (36 mg( o.03 mmol)^- 3 mt^ DM ^-^] ^ 4-^^^- 

^Ml^ (8.7 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 
mg, 0.09 mmoD-l- ^51 <$^<>\)*\ M*VX)%t\-. ^V-f-o] a>-§- 0^4^. rf-g-, 

DMF, MeOH, CH 2 C1 2 S. ^JL \f ^ £s-sH # [2-(2,4-tq#SS- 

}29> ^-7] ^ # 30 CH 2 C1 2 0.2 mH ^ Hb1#^5.6H]H^ 0.3 M» ^Jl 

4M 0.5^ ^o> JE^-Aj^cf. ^-§.01 ^sSJig «_>-§- ^^-1-^ 0)3^ t^g., MeOH^ CH 2 C1 2 

130> 1HNMR (CH 3 0H-^): 67.31-7.23 (3H, m), 7.05 (1H, d), 6.64 (1H, d), 3.53-3.29 (4H, 

m), 1.82-1.41 (6H, m) 
;31> : 405 
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*32> <^x\c$ 33> [2-(2,4-^#SS-^^)-7-*l=^Al-iH-^^olul4^-4-^-^^^^_ 1 _^_^^ fe . 

-8-71 *\}^]<% i4ef # ^1 2-(2,4-rl#S.S.-2fl^)-7-*ls. 

■^1 -lH-^S^I *1 cf^-4-^-4^^} (36 rag, 0.03 ramol)^- 3 mi$) DIM ^-<y ^ ^sflBjiEl 
(7.7 rag, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
mmol)» y§JL -#-£r<HH il^Al^rf. i£-§-o] f^ig tf-g-, D MF, MeOH, 

CH 2 C1 2 S ^JL \f ^ ^S^>^ <£ +x)o\) [2-(2,4-r]#^^-3in^)-7--&l 

334> ^-71 30 rag^r CH 2 C1 2 0.2 mH * BBj#*.a.3.aMEX]. 0.3 nC* ^ ^ 

<%*\ 0.5Al^V ^o> m^}^. «V-§-ol ^5)^ #-g- ^^fr t|-fr f MeOH^ CH 2 C1 2 

335> 1H NMR (CH 3 0H-^): 67.31-7.23 (3H, m), 7.05 (1H, d), 6.64 (1H, d), 3.53-3.29 (4H, 

m), 1.82-1.41 (6H, m) 
336> -g-x}^ : 389 

337><a]^c^1 1>GSK-3P^ Jl^l:^ <*M1^ &q 

338> ^7HH ^13:^ 2^^1-#^ GSK-3pjLi%^ (Shultz) ^ W (USP 

*)) 6153618 J>)* M*M ^WSU, A>-g-^ GSK-3P^ zflaE:^ ^ofl ^ §fl 

339> ^ Gsg.gp^ 4^-4 ^-cf. GSK-313» i2J=*>fe 

« 

WfrM^Hfe W GSK-3p^-^7>^ ^7]a^ (GenBank ^^^J:: L33801)* <>l-g-*H 
ol * #^^#^1.2-^=^ 5-^4 3-^ofl tfl-§-*Kr ffii ^^H- 
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(polymerase chain reaction, "PCR" 0 )^ ^-)-§- 5.Sr°H-I- JH^}^ tM^tb ^ t <£z}°] 

DNA» ^$£.3. * PCR tir-§-<H] SJSH ^s.^>^cf. 

^€ DNA» ^ll^VJldL BamHl/XhoI^-S. -fr^*r pGex ^ 

b]^ ^^.jr^ ^Jf^ofl #<g^. ^ BL21 (DE3) ^ofl ^^^^nf. ^ 

5"^* 100 jag/mtia] ^^ol f-o.^ ^-^o> (LB; 1% ^M^^, 0.5% 
JlS 1% <*3H-H-§-H ^^tr ^ Afl^-eq ^5. 7 > 600 ran^H 0.5 3 

3E7> « nfl^H ^ * afl°^£« 18V sL ^ IPTG« ^#^£7> 0.5 mMc»l 

^n^r^^f. IPTG» ^7>*>al 16^1^ ^] io,000>g^^ 10^-# €^£-3*}^ *\)3. 

3*r*}£i=r. 30 mM H^-HCl (pH 7.5), 100 mM NaCl , 5% 

«, 2 mM DTT 2^4) €#-§-°JHl <g^%-*lH &$ 7 ) ( So nic 

Dismembrator, Fisher, <>l-§-3H -*flS» dMI^rSH^r. -g-<=0># ^^^MS. . 

16,000 rpm<*M 30£-# ^ £&|t!r 3f zl tff^-i: o]3fo) ^ ^o\) o]-§-^-^cf. 

^■t^m ^ 5 mM #^h}^1^ ol-g-^c^ -g-^"^^, .g-^ofl o. sds-pageoJj ^ GSK-3p^ 
=g ^^tb S#ifi* ol-g-^ GST ->Hfr-fr ^^>^rf. oljgJfBl <£-^ GSK-3 

P ^-3 € 20 mM HEPES (pH 7.5), 5% #BlAfl», 2 mM DTT j»fr.g.qo,g NaC i ^- 

3£7> 50 mM ^£7> SH^- ^, #7l s.^ S ^ (^v}X\<^} ) 

Pl^)6fl ^^7lJl 0^1 1M NaCl ^£ ^S. ^^SLSL ^«)& ^ GSK-3£# 
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342> 



343> 



344> 



i ^] 33o,]a^ ^ € c]^1^^^a>o]^ (DMSOH 

12.5 mM A] S §w]^>^rf. jr^ 5Q ^ HB ^_ HC1 (pH 

7.5), 10 mM mgCl 2 , 1 mM EGTA, 1 mM EDTA ^ 1 mM DTT* f-fr^r^r ^-g-^ofl^ ^^.cgq. 
W #***W 7 1«S 100 yM flEfols (phosho-CREB peptide, NEB, USA) £ 

ATP 100 pM*f 32 P _ ATP# ! uCi ^ 7Hl> ^ GSK _ 3i3# 10Q ^ % 7MJL 30V6i] 

1 lAltf *4 25 ^ 5 ^ 5% (phosphoric acid)^ %7}® 

* 15,000 rpm*M 10**!: ^ *Bj*rSil4. o)^« E ^ 03^ 
20 ^H^> (Whatman) p81 ^^6fl 33^. * aj^^. 0 .5% SMKg-dH ^ i 0 £ 

£ Wr$m. ^4** 3 S| c| #4* * fla^a p-*^ (Packard, USA)* 
°i ^4^]^ cpm (counter per minutes)^- ^r^rSt 1 }. 

XJjbl t)1M^HE (DMSO)ofl -§-*lH^ .g-ofl^. ^ 

3 cpm *H tfl« '*}■«■ cpm ^ lA^go^ 50% o} J^^^. ^ 

«fl*Kr ic 50 #o. a *^*>S^. 

zl i gjxj 33^ iJ^rM* i tfl^ 10)0 00 nM a}*)*] IC 50 tf* 
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5> ^7)d\)^ ^o] > M. Mj-^o] 2^-§-0- ,3,^0,1 <*j^ 

jL^^-g: ^*fifK!L3.*| ^ir, *H ^ ^-o] GSK-3£^ ^safr ^-g-ofl <^fl 
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<SJ.*H 1> 



31 ^ *H HL^r ^ Ci-C 6 SE^ Hl^l^SlTm ifl ^ 




( I ) 
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°H^5. c 3 -c 8 4°lsaW^)i sfe 

(^71^, -8-71 Sl^lfe- 

■ £3**1. tftf, °Ht, M^lk, 7>jl^, ^i^o^i^, 

a^l^MM- 4 ^ ^ flofl ^ d-C 6 S^r 

^ ^ ^ 7 > * a=fe ^js. o]^ ^tg £ - ^ Ci-C 6 <M°l:n, 



30004607 ^ 2004/1/9 

i=. o>pjt=5. c 3 -c 8 ^H#S.^^)ol7li4, 

R 1 ^ R 2 ^ -f-^ N ^] Ml^^Sj^M- ^^711- 7}X1JL |i, % 

j7^s ^^-g- ^ &t}. 

R 1 ^ R 2 fe ^ ^-f^JliS. 
«l^l«:5)^x4 OH, NH 2 N0 2 S C1-C4 

wl^l^lT^M- OH, ^-^Al, NH 2 , N0 2 , <Hm^i^oH^, t^-gi^o} 

5£fe ^4^^1*5. ff^S C1-C4 

«l*l«r£)7iu|. 0H, NH 2 S^r N0 2 S C 3 -C 8 ^0]^^ ; 

«1*)^£MM- OH, NH 2 , N0 2 £tt ^7lS jis) ^ofl 1 ^ 3 7fl^ ^ % S ^ a> 

^ 2E#*Kf C 3 -C 8 ah #5.^31 C1-C4 It*!; 

^l^W^M- OH, NH 2 , §l^Al^, o>n1^^ N02 ^ 

aj^l^^M- OH, NH 2 Sife N0 2 S ^m^U ZLS] ^efl 1 ifl*] 37 fl^ ^ 4 - > ig- ^ ^ 
» 3L-§-*Rr tJ-^o.S C1-C4 Hfe o^jt <£;|]; £ - 
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wl^l«-5)7l4 OH, NH 2 , N0 2 , #H^Mk, mi^^lii, ♦^tf'SitfaHii, ^4 
gc- ^SL^S.^MhLS, C1-C4 wj-^olTlM-, 

Rl ^ R 2 ^ N ^1 Hl^l^Tiq- OH, NH 2 N0 2 S *1-&£]J1 JUS) ^ 

3] 

W Rl ^ R 2i=. zj-zj- =.^3 o.^ 

al^l^^M-OH, NH 2 , N0 2 , MSS-J^^nl;!*, s^^, ^.^^^ H - ol p lt j. 

*S *l^a C1-C4 <M; 

wl^m^i-f OH, NH 2 , *fl^H, N o 2 , *Higr£^=i6H^, ^^i^oMic, #^^-ia^c>rrl 
ic ^^L^Ol^oflAi -id^fe 1 ^) 27fl^ 7)2. sfl^s. C1-C4 

OH, NH 2 J£fe- N0 2 5. C 3 -C 8 ^H#S.^ ! 

OH, NH 2 5Efe N0 2 S 

OH, NH 2 , N0 2( ^^^H^, ofl^i^6>xi}i,, ^^l^o^t, c)^- 
^ 0 1^1# s ^ C1-C4 ^JflS *lflr« ^i^oi^q-, 

Rl - R2 ^ "M"* N f-Tfl til^^-s]^^ oh, NH 2 SE^ N0 2 S. ^el* 

^#^1 3* 0.5. 
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4] 

4 sa°H. 

*>7] ^-*#S ^€ 5AS^E) ^8 °-5. «fe 1^ 

2- (2, 4-1=1 #5.5.-4 )-7-*| S.^-Al-lH-^Sol n] ^-^a> ^H^, 

2-(2,4- ^ #55-4 ^ )-7-*| 2E.-^-X| -IH-^^o] v] cf^-4-?]-s ^ aV 4^o>h1;e., 

2-(2 , 4-c] ^ )-7-*l -lH-ifflSo] u] ^-4-9}^^ (4-<>M ^-4 ^ )-o>nl = , 

2-(2 , 4- ^ €-5.5.-4 ^ )-7-*l JB^-a] -lH-^lSol u) cf^-4-?>s.4^A> (4 _^ cs A | 4^-4^ 

2-(2,4-^ #55.-511 ^)-7-«l S^l-lH-feol xi] cf§-4-^54^^ 
[4-(2-«] S.^1 -ofl m ^ ] = ( 

2-(2,4- ^ #5.5.-4 ld)-7-«l S.-2"M-UHffla£<>l n) rf^-4-^e [4-(2-<>M 2^-4 ^ )-sJ] 

2-(2 , 4-cl #5.5.-4 )-7-*l = -lH-fec>l v] cff-^^fH^^xj. tffl^oJ-ulJE., 

2-(2,4- ^ #5.5.-4 )-7-«] ^.^-^1 -lH-^lSol n) rf^-4-7>s 4^ a> (4-MH5.-€^)-^l^., 

2-(2 , 4-cl #55.-4 "d )-7-*l H.^1 -UHffliol v] 4^- 4 -7>5.^-^<+ Jffl 4 ^-o>nl j= , 

2-(2 , 4- ^ #5.5-4 "d )-7-«l :e.4^1 -m-ia^o] *1 cf^-4-^5.4^^ (4-<>H °)1 1 )-<>M J= , 

2-(2 , 4-1=1 #55.-4 ^ )-7-*l = ^-Al-iH-^ISo] n] tf ^_4_ 7 ].s 4^ xj. 
(4-*l -jg ofl ^)-o>p1 = ( 
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2-(2,4- ^1 ^ )-7-^l ;EL4=-a] -lH-^l^ol n] 4^-4-^54^/} 

2-(2 , 4-t\ 53.3.-341 ^ )-7-*l H.4q-X| -lH-fe<>l n] 4^-4-^4^^ (2-o>n] ic-ofl ^ )-o>nl = , 
2-(2 , 4- ^ tSS-^ ^ )-7-*l B.^ a] -m-^SiO] v) c}f-4-?}a4^A} 
(4-«l 3= 4=- a] -a>o] fs^j^ )-o>n] e , 

2-(2 , 4-c] ^ )- 7 -*] j= s-a] ~lH-fe°l n] rf ^-4-7>h ^Aj a}. (2-#5L^-4-^-<^] « )-<>H 

— > 

2-(2 , 4- W )-7-*l JE= S-a] -lH-^l^ol nj 41-4-^4^^ [4-(2-*H ^^oM ^-ofl 

2-(2 , 4-c] ^ )-7-*l IL^X) -m-T&^o} n] = 4^ [4- (2-ofl ^ o>p] ^-dfl 

2-(2 , 4- ^ ^ )-7-*l cs.A] -lH-^^oT n] t}#-4-7f = 4^ a> {4- [2-(l^f-<31-4Hi^ ^ o> 
^lic)-ol]^]-4^}-o]-nls, 

2-(2 , 4-c] tSS-5fl Ti )-7-«l -lH-ifflao] n] §-4-^4 aj a> {4- [2-( 1 , 3-t\ ^-1 , 3-c] S] 

^^#-2-^ )-*flf£] -*)] ^ }-o>p) h. , 
2-(2,4- ^ tS^-ifl ^ )-7--&l = ^-Al-iH-tiflsol T}^-4-?f h jiAj a> { 4 -[2-(E]^.^- 2 -^^.^o> 
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2-(2 , 4-q #55-4 ^ )-7-§l = ^-a] -lH-fe<>l Pi q-#-4-7}5^-^ [2-(4-4 fM-g-I^H ^-4 

2-(2,4- iq #5.5.-4 ^ )-7-*l — -lH-^lS^l Pi #-4-^ =-^-^^1: [2-(H^f 6 ^}p] ^-afl 

2-(2 , 4-^1 #5.3.-211 ^ )-7-*l S-^-Al -lH-^^ol t>] cft-4-?fH4^A> {2- [4- ( <?ti -4-^ U <>M 

2-(2 , 4- rl #55-4 ^ )-7-"&l J=L^*\ -lH-ife o] *1 ^-4-7} 5 ^.^ aj. { 2 - [4-( i , 3-tJ , s-t\ 

§1 =.5-ol ^o] # _2-o^)_5|l W| ]_o 1 ] ^ }_ 6 >ul = , 

2-(2 ,4-^1 #55-4 1 d)-7-^l ^^-Aj-iH-iaSol *1 rf#-4-7l-54^^1- (5-^ H5^| 5} t=I-2-^>H lc- 

2-(2 ,4- ^ #55.-4 ^)-7--&l ^Al-iH-ifflScl v) rf^-4-7>54^^ (2-s} 5} ^-^-^l ^ )-°H 

2-(2 , #55-4 1 d)-7-"&) -lH-€Sol ^#-4-71-5.4^ [ 3- ( 2-^-^-3*1 # el ^-1-^ )- 

2-(2,4- ^ #55-4 ^ )-7-«) S.-^-*] -lH-^lSol n] 4f-4- ? }s4^A> (3-0] n] cff-i-^-£ S |)- 

2-(2 , 4-cl #55-4 )-7-3] £.^1 -lH-tlS^l *1 cf^-4-^s a> (3-#5E^-4-«^-= 5^ )-*>} 
"Is, 
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[2-(2 , 4- t\ ^ )-7--Sr| ?mX\ -lH-^So] a] t)^-4-«a-(4-«| -3) *|| 5} #-l-<|] )-Pfl b|- 



[2-(2 , 4-t] ^ )-7-"&l ^ Al -lH-wfl^ol nl ^^-4-^-2! s|] #-l-<|] B}-^ . 

[^^J- 5] 

1) 3-^1^-4-^^.^ ^ ^ H 2 S0 4 » ^7>*}JI 7>1 ^Al^ 3-o>nli^ 
-4-Dfl^-Al ^^Aj. dl^ ofl^EflH 5^-1-^: #31; 

2) ^"71 iW#^l ^ ^«^<a^^4 2,4-cl#55«a^vlH^^ ^#3. 7><1§>^a-1 M*V 
Al?l ^ 5% NaOCl ^-g-^ ^7}*}JL ^ a.5P>5nefl3X)5 ^-B^H 3-[(2,4-cl#55-^# 
55-teolnl £ <^)-d>nli L ]-4- 13 )ls.Al-^SA> pfl^ ^^^5 s^#-£ ^ #31; 

3) Aj-71 p|1^ ^-g-<5fl^l ^o] ^ Aj-^.0,1^ NaHC0 3 ^-g-^* $7>*K2. 7><g ^Al^ •• 
2-(2 , A-t\ #55-^11 ^ )-7-^1^-a] -lH-wflS^l v] 4f-4-?}a4^^ pj)Tg 6J|^5 s)-^-^ 



4) Aj-71 sJ-W^t- l-^-^^l ^ #52M;e.# ^zl 7><i ^Al^ 2-(2,4-cl# 
55-4 ^^--Sl^-IH-iH-feoH 4t-4-?|-24^'S sf-f-#^r #31; 

5) Aj-71 s^f-^- ^91 if Aj-^-oflA-1 H 2 S0 4 » ^7^1-3. 7>1 ^Al^ 2-(2,4-i=l#5 
5-3)1 ^ )-7-*l ^^-Al -lH-HflSol nl ^-4-9}^^ nfliS ofl^^e ^1-^- #3}; 

6) ^qH53)m ^>5iv11olH # ^1# DMFofl ^ ^7) Cs 2 C0 3 , KI» 51 

% ^15 *1*1^ (Wang resin supported) 2-(2 , 4-^1 #55-^ ^ )-7-^l :E.^-a1 -lH-^S 
°) *lx}#-4-7}s^-AjA]- Tjfl^ 011^ ell ^ ^-"tl-* <2^r #7j]; 



#31; 
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7) #7l ^-^-€--8: THF°fl ^91 ^, LiQfMfeO* MeOH^)- H 2 0 ^^Hl ^e) ^91 7> 
1 *HM^ % *r*lS 2-(2,4-^#SS-5i]^)-7--5-l^Al-iH-HflSolul cf^_ 4 _ 7 j-s^ 

8) #7l DMF°)1 ^-*] ^ R 2 -NH 2) EDCI, DMAP, HOBt* ^Ji jhuVa]^ # ^ 

2-(2,4-^#SS-4^)-7-*l=^-A]-iH-ia2:0]nltq.^-4-7l-s.4^^ o}^/^^o}v) 

9) ^-7] 3*tl~§- CH 2 C1 2 ^1 *f$l ^ HB^^^MflJl^ (TFA)-i: -£*4M m&X\^ 
2-(2 ,4-c] ^ )-7-*l E^Al -lH-Bfl^c] u] 4f-4-7}a4/jA} ^l/tl 6 HH SH^-fr 

<^-^ i> 



6] 

*>^r GSK-3 M^M. 




(I) 
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8] 
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